York, May 11, 1921 v aw-Hi D., Inc. Vol. 24, No. 19, 


CHEMICAL 


& METALLURGICAL 
ENGINEERING 





UieitiT wits 
agnor mtn, gant " ttn, ” 
wm SERIZ: “tm om M “, 
Pos oy BREC , my, ov 8B = “on, 
ayy A ES \ tiny gw J ae thaws 
i s & Gaz * — 
Pia 16% zs = EST Nad Ti; 
wb y = ’ ’ War, “ 
ENGINEERING / ~ 4 
co 
CHINES OTA 
Ball Pebble High Heavy 
Ores Clinkers Paint Flint \ acuum | Aquid 
(;raphite Dyes Colors Enamels 
E-lectric-lamps Oils (sreases 
rT Drving-distillatior Pars Molasses 
Jar lube caine eet 
Ceramic Colors Cement Coal Bleachery Acid 
Laboratory samples Barytes Lithopone Circulating ( mathe Sulphuric 
: Solutions \cetic 
Disintegrators Rotary — 
Cutters Rotary Air Compressors 
Clay Sugar . 
shellac (Gums Paper Rubber A gitating Spraying 
(ork Wood \ir blast Air Lift 


Send for Bulletins 


Abbé Engineering Co. Beach Russ Co. 
Hudson Terminal Building 
50 Church Street, New York City 


P ( 


aa 
SEPARATOS 





qi ttUSHACUTAHOGEOAORSORERAULIDESOOUECROOOOEORREAAEHOGODOOUOORADNNERABOROOANSUEEOOREESOONRCHO ORO ORUENAOAAROCRcecatOns cocesetsudisediiecaaoeN 
RS 
STITT TTT iii 


Ne 
DUatannunnecouvearancuenancverengninnseaw™ 


R E PO R sg 0 f American Chemical Society 


American Electrochemical Society 








CHEMICAI 


AND METALLURGICAL 





ENGINEERING May 11, 1921 














9 





] 111) 1.) 52432- ia + 
PReRRemeaeecl oo. 
AEE TATTLE 


HNN 


Shriver Efficiency 


Many years of producing filter presses 
for all types of filtration work enable 
us to guarantee the resu!ts. 

This guarantee of efhciency goes with 
every filter press we sell—we know our 


product, and we are ready to stand 








back of it. 
your filtration problem. 


T. SHRIVER & CO. 


808 Hamilton Street, Harrison, N. J. 


Write for catalog stating 





























Dryers for 
Powdered Coal Plants 
Ruggles-Coles Dryers are the standard wherever 
pow dered coal is used because of their remarkable success 
in this field 
Class “A” 


signed to prevent overheating of the coal and escape 


Our Dryer illustrated is so de- 
of 
volatile matter while the coal is being dried; at the same 


time producing large capacities and low operating costs 


Ruggles-Coles Engineering Company 
129 Broadway, New York City 
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“The Finest Extractor Made" 
That’s what most engineers said at 
the 1920 National Chemical Exposi- 
tion on seeing the 


“Hercules -Electric” 


Patents Pending 


Self Balancing—Bottom Discharge 
Sizes 6 to 60 inch 


Eastern Representative 
FF. A. TOLHURST 


7th St.. Philadelphia. Pa 


Southern Representative 
E. S. PLAYER 


10 Sx Greenville, 8. C 


Canadian Representative: 
WHITEHEAD EMMANS, LTD. 


285 Beaver Hall Hill, Montreal. Canada 
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Meetings of Chemists 

And Electrochemists 

HE spring meetings of the American Electrochemical 

and American Chemical societies, which are reported 
in this issue, afforded the usual opportunity for discuss- 
ing technical subjects, exchanging opinions and renewing 
acquaintances. The electrochemists, being smaller in 
number and more flexible in organization, adapted them- 
selves to their surroundings at Atlantic City and indulged 
in competitive sports and recreation for two afternoons. 
Apparently this admixture of pleasure to the technical 
sessions was regarded as a successful experiment, be- 
“ause the directors voted to hold the fall meeting at 
Lake Placid, N. Y., September 29 and 30 and October 1. 
The technical feature of the Atlantic City meeting was 
a Symposium on Corrosion, which is fully reported else- 
where. While no new or startling facts were brought 
out, additional data and observations were recorded to 
verify or refute some of the unsettled theories which 
have been advanced to account for the varied phenomena 
of corrosion. An important action of the directors was 
a decision to hold a Symposium on Electrothermics 
annually at the spring meeting. With this topic defi- 
nitely scheduled thus far in advance, it should be pos- 
sible to prepare excellent programs embodying not only 
the results of operation but also of experiment and 
research. The election of ACHESON SMITH to the presi- 
dency of the society will insure a lively interest in the 
first symposium on this subject next spring. 

The chemists met at Rochester and it is worth record- 
ing at this point that the meeting was marked by free- 
dom from confusion and excellent arrangements on the 
part of the local committees. If we were to emphasize 
the most distinctive general feature of the convention, 
we should mark the presidency of Dr. EDGAR FAHS 
SMITH and the enlivened recognition of the need of 
fundamental research. Dr. SMITH is an unusual pre- 
siding officer. He speaks with such rare grace, with 
such sanity and good nature, that the audience hardly 
recognizes how closely it is held in leash. If it starts 
to run away from a subject, or to give way to useless 
discussion, he brings it back with some droll comment 
that does the work desired under a ripple of laughter. He 
adds also a quality of dignity to that of affability which 
is reflected in the tone of the whole meeting. The other 
noteworthy feature is the apparent earnest resolution 
of the members to declare the need of fundamental 
research. It presses in many places where even labora- 
tory work in one field or another is at an impasse 
because certain facts which should be known are not 
available and the smaller laboratories have not the 
facilities to determine them. That incompetent and 
underdone chemists should be seeking and finding other 
occupations is in the nature of things and generally 
approved, but the disposition of short-sighted men in 


industry to dismantle established research laboratories 
in the interest of false economy is regarded as a menace 
to national progress. 

We have no sympathy with camp-meeting designations 
for serious assemblies, but if we must have a tag for 
the occasion at Rochester we should be disposed to call 
it the Sober Second Thought Meeting. It was more of 
a scientific colloquium than a traders’ assembly, and yet 
it would have been more illuminating to traders who 
have “bought into” chemical industry than any number 
of Chamber of Commerce festivals of speech. The 
necessity of real chemical scholarship in industry as 
well as in academic life was repeatedly emphasized, and 
to miss this point would have required a mind either 
unusually dull or supersaturated with arrogant vanity. 

The general meetings were unusually constructive 
and informing. Senator WADSWORTH and Congressman 
LONGWORTH, who spoke, have a vision of the function 
of chemistry in national life. We cannot recall any 
time when such a direct, frank and confidential ¢c>mmu- 
nication from a lawmaking body made to the 
society as was presented by both these gentlemen. Cer- 
tainly no political constituency could have asked or re- 
ceived a more direct pledge from its leader than was 
given to the society by Congressman LONGWORTH when 
he reiterated the assurance that the dye and chemical! 
industry would be given adequate protection in the 
forthcoming tariff schedule. 

An interesting criticism was made by Dr. ALSBERG 
in one of the meetings to the effect that there is too 
much tacit agreement at gatherings. Papers are not 
attacked enough. If a member gives his records and 
these seem wrong, somebody is likely to get up and ask 
the speaker how he has reached his conclusions, and 
the answer is not likely to contain much more informa- 
tion than that these were concluded from preponderance 
of evidence. The questioner sits down unconvinced, and 
the speaker is not called on to make a proper defence 
of his work. This has the defect of inadequate censor- 
ship, and tends to permit defective information and 
shallow reasoning to go on record. He intimated that 
we are too tender with one another, and that it is better 
to cause a little pain and to hurt the feelings of those 
who persevere in error than to permit an error to 
endure. We think he is right. In this respect the 
chemists can learn a lesson from the electrochemists, 
with whom the frankest criticism is the prevailing cus- 
tom. Debatable and controversial questions are 
handled with gloves in that organization. 

We are glad to report an action by several of the 
sections and divisions that will have a tendency to make 
future meetings more interesting and profitable. It is 
plainly recognized that the program as now constituted 
is appalling rather than attractive on account of the 
'arge number of papers scheduled for presentation and 
the difficulty experienced by the average attendant in 


was 


not 
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discriminating between good, bad and mediocre offer- 
ings. Under the spur of Mr. Howe’s keen criticism the 
Division of Industrial and Engineering Chemistry 
voted to appoint a committee to pass on all papers 
before they are accepted for the program. Papers must 
be in the hands of the committee at least two weeks 
hefore the meeting and they will be accepted, rejected 
or liberally blue-penciled according to their merits. In 
addition to this the chairman will decide whether papers 
shall be read in abstract or in extenso and will have 
power to limit discussion on subjects in which only a 
few are interested. Similar tendencies are noted in 
the Division of Physical and Inorganic Chemistry and 
the new Petroleum Section, both of which will issue to 
their members in advance of the meeting a full set of 
abstracts of papers admitted to the program. These are 
hopeful, if somewhat sporadic, signs of improvement— 
experiments out of which the parent society will doubt- 
less evolve a unified plan for all sections and divisions. 


A Suggestion 
To Authors 


— is in the nature of a personal chat with those 
excellent and estimable persons who read papers at 
scientific society meetings. Without their zeal and 
enthusiasm we would have no formal technical programs, 
and but for their personal interest in science we would 
not have nearly so wide a dissemination of technical 
knowledge. Curiously enough, however, they frequently 
lack the quality of salesmanship which would greatly 
enhance their value to their audience. They do not know 
how to present the ideas which they have carefully 
recorded after painstaking thought, research and 
investigation. About twice a year following the spring 
and fall seasons of scientific and technical conventions, 
we have been tempted to express our feelings on this 
subject, not in unkind criticism, but by way of friendly 
advice and suggestion. Probably this is because it falls 
to the lot of editors not only to attend but also to 
report a great many meetings, and consequently their 
feelings on this subject are more intense than are those 
of the average attendant. 

In the first place there are few technical papers that 
will bear reading verbatim to an audience. The literary 
style in which they are couched is far better adapted 
to quiet perusal in printed form. What the audience is 
most interested in may be phrased expressively, if 
inelegantly, by the query, “What's it all about?” In 
other words, there is, or should be, an important feature, 
result or conclusion which summarizes the author’s con- 
tribution and which can be told in simple language in 
conversational style. It is not expecting too much of an 
author to ask that he shall be sufficiently familiar with 
his subject to be able to review and summarize his paper 
extemporaneously and relieve his audience of the impos- 
sible task of following him through a formal reading. 
This is particularly true when chemical equations, 
mathematical formule or tabulated data are to be pre- 
sented. A few lantern slides and a five-minute explana- 
tory talk will frequently tell the whole story better 
than a twenty-minute formal reading which leaves the 
audience confused. It is a matter of simple observation 
that the author who best transmits his ideas to his 
audience does so through these simple expedients; and 
it may be worth noting that our convictions in the 
matter are shared and openly expressed by those 
thoughtful persons trying to get the most out of their 
attendance on conventions. 
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Army’s Nitrogen 

Policy Determined 

E NOTE with gratification that Secretary WEEKS 

has finally determined the nitrogen policy of the 
War Department and that his ruling is practically in 
accordance with the editorial suggestions made in 
CHEMICAL & METALLURGICAL ENGINEERING, April 27, 
1921. The Fixed Nitrogen Research Laboratory, in 
American University in Washington, is to be con- 
tinued, and Nitrate Plants Nos. 1 and 2, at Sheffield and 
Muscle Shoals, Ala., respectively, will be retained under 
Army control in the most economical stand-by condition. 
The Secretary’s decision is eminently satisfactory from 
all points of view—fundamental scientific research, 
industrial development and military preparedness. 


More Business 

In Chemistry 

YOUNG chemist who is a real one and whom we 

like as a companion lately criticized us technical 
journals for accepting the advertisement of a business 
institute. “Why,” he asked, “do you want me to study 
business and salesmanship and commercial law and such 
things when my subject is chemistry? Being engaged 
in technology, I have to address myself to business prob- 
lems at the expense of my information in chemistry. 
My proper subject for my spare time should be and is 
the fundamentals in science; the philosophy of the sub- 
ject, the general principles, the work of THEODORE RICH- 
ARDS, or IRVING LANGMUIR, of SVEDBERG, and of the men 
who look ahead. Chemistry is not a dinky little thing 
that one studies and then has. No chemist is a chemist 
when he graduates; or at least very few are. Why 
should I study book-keeping when I don’t want to keep 
books, or salesmanship when I don’t want to sell? I 
have more important work in my own field. Chemistry 
is too big and too deep to make jacks of all trades of 
those who follow it.” 

Now all knowledge is not for all men nor is every 
advertisement in a magazine intended for every reader 
thereof. The place for our friend whom we quote is 
in the laboratory rather than in the works, and we hope 
to see him some day an honored professor of chemistry 
in an institution of learning. He has a leaning toward 
research in pure science, and that is where he should 
be engaged. But in technology we need more and better 
business understanding. Thorough training in and 
familiarity with the principles of science is the first 
requirement, but in technology there is an equal need 
of good, sound, business sense. Indeed, we can’t get 
along without it. 

The fact is we must have sense about business just 
as we must have sense about chemistry. When over a 
score of years ago the Yale Corporation promoted the 
greatest teacher of physiological chemistry that this 
country has known to be director or dean of the Sheffield 
Scientific School, we had a fit of indignation that has 
lasted until this day. Teaching is the greatest of alli 
the arts; it is paid less, but is, in point of fact, more 
important than administration. The loss to medicine 
and biology by the withdrawal of Prof. CHITTENDEN 
from teaching was too great to be forgiven, even in so 
distinguished a body as the Corporation of Yale Uni- 
versity. Their fault was a lack of business sense; they 
wanted a good administrator, Dr. CHITTENDEN was the 
only one they could find easily, and according to the 
iron-bound Yale traditions it was the only way they 
could provide him with the proper compensation. 
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Business sense means a sense of co-ordination; the 
ability to put the right people in the right places; the 
capacity to plan ahead so that the desired purpose may 
be achieved. It means economy in planning just as 
applied chemistry means economy in technology. They 
go together. There’s every reason in the world why 
our chemists should have that vision of human reactions 
that we call business. It will help more than anything 
else to put an end to fake chemistry and establish chem- 
ists in the eyes of business leaders and the public. 


Development Possibilities 
Are Unlimited 


HAT is the most hopeful fact in this period of 

industrial depression? Undoubtedly it is that the 
usual obsession has not spread that “the country is 
overdeveloped.” That has been a dominant thought 
in every previous industrial depression. Each business 
man, reasoning from the phenomena in his own indus- 
try, has concluded that he had too many competitors. 
There were too many miles of railroad, and too many 
factories making this thing or that. Machinery had 
been built to do all the work and all the machine shops 
could hope for was employment in keeping up the 
machinery already supplied. That is not the common 
thought today. 

They say human nature does not change, and that may 
be true in a sense, but the style of thought and the 
viewpoint do change. Somewhat over a century ago 
the crowd jeered at ROBERT FULTON because his new 
steamboat broke down. Today a typical American 
crowd would be sorry. The female of the species has 
been offered more in the small electric motor than the 
male, as an individual. She has her electric-driven 
vacuum machine, washing machine, wringer and ironer. 
The male has his electric fan in the office, and that is 
about all. The male’s lawn mower is food-propelled, 
depending on weight for traction, with the coefficient of 
traction varying inversely with the cutability of the 
grass. If a lawn mower with an electric-driven cutter 
is put on the market the first users will not be jeered 
by their neighbors. The neighbors will ask, “Where do 
you get those things?” 

Repeatedly it has been proved that the country cannot 
be overdeveloped and at last men have learned the 
lesson, partly at least, supplied by recorded history. 
At a given time there may be too much of a material 
offered, or too many of a given device, for the people 
to buy, but that is because they have not been working 
hard enough or have not utilized other economical 
materials or devices to enable them to save the neces- 
sary money. That is what men do in every industrial 
depression or in its latter part. 

The obsession that “the country is overdeveloped” 
did not make its appearance with recent industrial 
depressions, but has been chronic for three-quarters of 
a century, or since the introduction of farm machinery 
released a large percentage of the population from 
agriculture to engage in manufacturing. Each time, 
when the depression ended, it was seen that the country 
was not developed too much, but that instead it had 
fresh possibilities. What occurred was that prices and 
costs went too high and people became disinclined to 
buy. As the people curtailed their purchases they 
produced a condition that enlarged the prospect of 
prices and costs going lower and thus the tendency to 
abstain from buying was encouraged, the influence 
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being cumulative, until the shake-out became sufficient 
to justify making a fresh start. 

To-day one does not hear the cry, to any extent, that 
“the country is overdeveloped.” Instead, people are 
simply saying prices are too high, wages are too high, 
costs are too high, and when they find their proper level 
business will go forward. Public thought has not, as a 
millstone around its neck, the notion that everything 
worth doing has already been done and there is little 
left for the future to do. 

Men will be quite ready to take hold when the 
readjustment in prices, wages, costs, has been completed. 
They are anxious to take hold. They are not afraid 
that the work has already been done. Anyone can see 
ample prospects of work and development. Under 
proper financial and industrial conditions we can 
profitably electrify our railroads, stop the consumption 
of over 90 per cent of our bituminous coal without 
recovery of byproducts and the movement of hundreds 
of millions of tons of coal a year over railroads (when 
the high-tension electric line is a vastly greater improve- 
ment in transportation than was the oil pipe line of 
nearly half a century ago), reduce the air, noise and heat 
leaks in our dwelling places and do a thousand other 
things, not forgetting to provide the electric-driven 
grass cutter already mentioned. The public has sensed 
the situation rightly. The country is not overdeveloped; 
it merely needs to readjust some things. 


Interim Protection 
For the Dye Industry 

T HAS BEEN a matter of some speculation and no 

small degree of anxiety to foresee how the dumping 
of dyes in this country could be prevented in the 
interim between the declaration of peace with Germany 
and the passage of tariff legislation. The first proposal 
was to attach an amendment to the Knox peace resolu- 
tion, extending the powers of the War Trade Board 
Section of the Department of State, which now 
regulates imports of dyes from Germany. This pos- 
sibility, however, was eliminated when all amendments 
to the Knox resolution were rejected. 

A much more hopeful prospect for quick and effective 
action, however, is seen in the proposal to handle this 
matter in the emergency tariff legislation. The Senate 
Committee on Finance is now considering an amend- 
ment to H.R. 2435, excluding from importation into the 
United States for a period of six months from the 
enactment of the legislation, sodium nitrite, coal-tar 
products and synthetic organic drugs and chemicals, 
unless the Secretary of the Treasury shall determine 
that such articles or satisfactory substitutes are not 
obtainable in the United States in sufficient quantities 
and on reasonable terms. In this event the prohibited 
articles may be admitted for consumption by an actual 
consumer in the United States within six months after 
receipt of the merchandise. The amendment further 
provides for the transfer of the personnel, records and 
activities of the War Trade Board Section of the 
Department of State to the Department of the 
Treasury. 

Emergency tariff legislation is not regarded seriously 
in many quarters, being looked upon as a political sop 
to agricultural interests. Apparently, however, it may 
become the most handy medium for accomplishing 
interim protection to the dye industry. It’s an ill wind 
that blows nobody good. 
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British Chemical Industries 
FROM OUR LONDON CORRESPONDENT 


LONDON, April 14, 1921. 
5b industrial and political situation completely 
dominates markets at the time of writing and even 
if, as is confidently predicted, the threatened railway 
and transport strike should be canceled, the recent 
revival has already been stopped and a considerable 
period will be required for recovery. 


REPARATION ACT FAILS TO BENEFIT PURCHASERS 
OF CHEMICALS 

The reparations bill has apparently not vet produced 
any “reparations” as far as the chemical trade is con- 
cerned. As foreshadowed in my last article, German 
exporters are demanding either payment in full, leaving 
the British importer to pay an equal amount in duty, 
or alternatively simply doubling their prices. In either 
case the consumer ultimately has to pay the tax, and 
it is becoming a question of whether the loss of trade 
will be sufficient to force Germany to make fresh pro- 
posals. Meanwhile the stocks of German chemicals 
imported or under contract prior to March 8 are fairly 
heavy, and some weeks must elapse before any appre- 
ciable rise in prices is to be expected. 


FINE CHEMICALS INCLUDED IN PROTECTIVE MEASURE 
FOR KEY INDUSTRIES 

In addition to optical and chemical glassware, tung- 
sten, thorium, cerium, etc., the new “ways and means 
resolutions” to be discussed before inclusion in the 
finance act include “all synthetic organic chemicals 
(other than the dyes, etc., protected under the dyestuffs 
bill), analytical reagents, all other fine chemicals and 
chemicals manufactured by fermentation processes.” 
Protection is to be given in the form of 334 per cent 
customs duty for five years, and there is to be a sim- 
ilar duty in respect of “dumped” goods or those which 
are, owing to depreciated currency, offered at prices 
below the cost of profitable manufacture in the United 
Kingdom. The introduction of this legislation was un- 
avoidably postponed by the industrial crisis, but already 
claims for the protection of other industries and goods 
and protests against the inclusion of others are being 
pressed on the government and on members of Par- 
liament. It is understood that among others metallic 
magnesium is like’y to be included, and that the fiercest 
controversy will develop in regard to the alleged inade- 
quacy of the protection afforded. Meanwhile the fine 
chemical industry remains stagnant, many works being 
closed down or working on half time, while others are 
finding difficulty in raising further capital. 


BRITISH DYESTUFFS CORPORATION DISMISSES ITS 
MANAGING DIRECTORS 


Something of a sensation was caused by the announce- 
ment made at the annual meeting of the British Dvye- 
stuffs Corporation that the board of directors had 
decided to terminate the agreements with Sir Joseph 
Turner, who controlled the Huddersfield Works, and 
Dr. Herbert Levinstein. Although rumor had been 
rife in regard to Dr. Levinstein’s retirement and in 
regard to lack of harmony and co-operation, the drastic 
steps now taken were quite unexpected. The board 
announced that pending unification of control under a 
single managing director a committee of three direc- 
tors would form the executive, but it remains to be 
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seen whether a suitable “superman” will be forthcom- 
ing. Sir Harry McGowan, of Nobel Industries, retired 
from the board earlier in the year and the new directors 
appointed are Field Marshal Sir William Robertson, 
Sir William Alexander (formerly of Charles Tennant 
& Co.) and Vernon Clay, chairman of the Color Users 
Association. There is likely to be further controversy 
before the affairs of the corporation recover from what 
is considered to ke an unnecesasry muddle. Meanwhile 
the dyestuffs position remains practically unchanged 
and Sir H. V. Kilvert, a prominent member of the 
Manchester Chamber of Commerce, has been appointed 
chairman of the advisory committe under the dyestuffs 
act. There has been further delay in the appointment 
of the development committee. 


BRUNNER, MOND TO INCREASE CAPITAL 


It is announced that in addition to making suitable 
alterations in the articles of association of Brunner, 
Mond & Co. $10,000,000 of additional 7) per cent 
preference shares are to be issued in the near future. 
Work at Billingham synthetic ammonia factory is 
making good progress and part of the capital issue is 
no doubt required for that purpose. On the other hand 
Magadi soda shipments have begun, so that details of 
the prospectus are awaited with great interest. Wages 
of chemical workers are being reduced by many works, 
notably by Lever Bros. and the United Alkali Co., and 
owing to the depressed state of markets and the fall in 
the cost of living this tendency is likely to continue. 


GENERAL NOTES 


The report of the commission under General Hart- 
ley which visited German chemical factories last vear 
is to be published at an early date and, unlike the 
corresponding report of the mission fathered by the 
Association of British Chemical Manufacturers, will be 
available to the general public. Like the report of the 
nitrogen committee, publication has been delayed so 
long that much of the matter will be out of date. Fur- 
ther details of the visit to Canada and the United 
States of the Society of Chemical Industry will shortly 
be available. It was felt that if possible the whole 
party should travel together on a “one-class” boat and 
fortunately the cancellation of the sailing of the Megan- 
tic will probably enable the president to sail with the 
rest of the party on the Melita on Aug. 12 for Montreal. 
It was hoped that the larger firms would send special 
representatives, but so far the response from this quar- 
ter has been very feeble, though it is perhaps too soon 
to judge of the final result. It now seems unlikely 
that the party will number more than sixty. Circulars 
have just been sent to all members of the engineering 
profession with regard to the proposed formation of 
an engineers’ club with headquarters in St. James’ St. 
It is stated that over 1,000 engineers have signified 
their intention of joining the new club, the subscription 
for which has been fixed provisionally at $40 for town 
members. The promoters are seeking to include chem- 
ical engineers and others connected with the chemical 
industry, but it is felt that on account of the relatively 
high subscription the club will not be truly repre- 
sentative and is not likely to include the junior mem- 
bers of the profession. Sir William Pope is to address 
the members of the Chemical Industry Club next month 
and will probably deal with the further development 
of the scheme for central premises promoted by the 
Federal Council of Pure and Applied Chemistry. 
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Meeting of the American Electrochemical Society 





Report of the Spring Meeting, April 21-23, 1921, at Atlantic City, N. J.—Business Session—Presiden- 


tial Address—Summaries of the Technical Papers Presented, With 


Discussion of 


These Papers—Social Features 





HE thirty-ninth General Meeting of the American 

Electrochemical Society took place at the Hotel 

Chalfonte, Atlantic City, April 21 to 23. The 
meeting was exceptionally well attended and was con- 
ceded by all to have been one of the most interesting 
and enjoyable held by the society. There were a num- 
ber of papers that drew forth much heated discussion. 
The social functions, favored by ideal weather, afforded 
the members a splendid opportunity to renew old friend- 
ships and increase their acquaintanceship. Much of 
the success of the meeting is due to the able guidance 
of the committee of Philade‘phia members. 


Business Sessions of the Society 

At the meeting of the board of directors, Thursday 
evening, various matters of importance were discussed. 
The place of meeting in the fall was definitely fixed as 
Lake Placid, N. Y., Sept. 28 to Oct. 1 inclusive. An 
invitation was read to meet in Buffalo in the spring of 
1922, but no final action was taken. The board sanc- 
tioned the formation of a Division on Electrother- 
mics which will include all those members interested 
in electric furnaces, electric steel, electric brass, etc., 
electrodes, refractories, regulators, heat-treating appa- 
ratus, etc. Acheson Smith is chairman of the new 
division. President Landis appointed a committee of 
three, William Blum, George B. Hogaboom and H. S. 
Lukens, to canvass the membership of the society and 
ascertain whether a division on electrodeposition would 
meet with the necessary support and encouragement. 
The division, as proposed, is to cover the subjects of 
electrolytic refining, electroplating, electrotyping and 
electro etching. 

At the annual business meeting on Friday morning 
the following new officers were elected: President, 
Acheson Smith; vice-presidents, Charles F. Burgess, 
C. G. Schluederberg and E. L. Crosby; managers, Car] 
Hering, J. V. N. Dorr, F. A. J. FitzGerald; treasurer, 
P. G. Salom; secretary, Joseph W. Richards. The 
‘reasurer’s report for the term 1920-21 showed total 
assets, $13,100; total receipts, $24,000, and total ex- 
penditures $28,134, of which $19,730 covered the publi- 
ation of four volumes of the Transactions. 


In the absence of Dr. Baekeland Mr. Hamilton, ex- 
aminer of the U. S. Patent Office, reported briefly on the 
present status of the patent bills before Congress. He 
emphasized that the Patent Office was flooded with 
applications and that work was proceeding very slowly 
and inefficiently, due to lack of proper financial support 
and encouragement for the employees to remain in of- 
fice. Mr. Hamilton also urged the members present to 
exert their influence in encouraging the teaching of 
electrochemistry in schools and colleges. 

The publication committee’s report was presented by 
Dr. Fink. It was decided to hold a session on Non- 
Ferrous Electrometallurgy and another session on Elec- 
trodeposition at the coming fall meeting of the society 
at Lake Placid. At the spring meeting, 1922, there will 
be a session devoted to Electric Furnace Cast Iron. For 
future meetings, Dr. C. W. Moore suggested a sym- 
posium on “Electromotive Force” and E. O. Benja 
min suggested a symposium on the production 
utilization of “Electrolytic Gases” such as hydrogen, 
oxygen and chlorine. 

At the conclusion of the business meeting a number 
of amendments to the constitution were voted. Ac- 
cording to one of these amendments a quorum of the 
society shall henceforth consist of fifty members instead 
of 10 per cent of the membership, now totaling 2,300. 
Another amendment authorizes the board to appoint an 
assistant secretary who shall relieve the secretary of all 
clerical work. A new section was added to the consti- 
tution providing for a nominating committee. 

At the conclusion of the business meeting the retiring 
president, Dr. W. S. Landis, delivered a highly interest- 
ing and instructive address entitled “Our Inventory.” 


and 


Presidential Address—Our Inventory 
By W. S. LANDIS 


At long and irregular intervals it was the habit of 
the proprietor of the crossroads general store to walk 
slowly through his place of business, glance to the right 
and to the left, and up and down, and make mental notes 
on the status of his stocks. So long as this crude method 
of determining his inventory was satisfactory to him- 
self he remained the country storekeeper or fell by the 
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wayside. If through accident he developed to the stage 
of actually “taking stock,” he abandoned the country 
store, moved to the nearest town and opened up a larger 
and more elaborate, though frequently more specialized, 
place of business. | 

There is a wide difference between the primitive stock- 
taking of the crossroads merchant and the continuous 
inventory carried by our modern corporation, and we of 
the newer school are still theorizing as to the ways and 
means which keep some of the old timers in the field. 
At the same time when we look into our own branch 
of industrial activity, I think we will find its system 
of inventory is in much the same condition as that of 
the crossroads store. Are we carrying such a form of 
inventory as to enable the quick determination of the 
quantity and quality of stocks on our shelves? Is this 
stock suited to our markets? Will we be able to meet 
our competitors on their own terms? How much do we 
know of the future prospects of our business? Remem- 
ber, I am speaking here of the industry as a whole and 
not of any specific branch or unit. 


MAGNITUDE OF THE ELECTROCHEMICAL INDUSTRY 


The industry with which we as members of this 
Society are associated—that one utilizing the chemical 
and thermic effects of the electric current—represents, 
on the North American continent, an invested capital of 
something over six hundred million dollars. As a matter 
of fact this may actually be upward of a billion dollars, 
but our antiquated crossroads system of keeping our 
inventory does not permit us any great degree of precise 
determination of such factors. The lesser figure does 
not include, so far as it has been possible to segregate 
the same, those portions of plants not exclusively a part 
of the electrochemical process, nor does it include 
generating stations where they are operated as separate 
corporations. The great difficulty, however, has been 
to determine where the line should be drawn in those 
industries which use the same equipment for products 
derived from electrochemical or electrothermic sources, 
and from other sources independent of the electric cur- 
rent. It is this indefiniteness that represents the differ- 
ence between the six hundred million dollars and the 
billion dollars mentioned above. 

The casting of a balance sheet of an industrial group 
the size of ours is a somewhat different task from 
merely keeping up the inventory of an individual unit 
making a part of the whole. We are dealing with 
factors here as fundamental items which are usually 
only considered from the unit standpoint as intangibles. 

My attempt at compilation will fall far short of the 
desired completeness we all desire, but matters of this 
sort and in this place can always be passed on to one’s 
successors, 


LOCATION 


Our first item of consideration is the value of the 
location we have chosen to establish our industry. It is 
not unusual to hear, for example, that Norway is the 
logical home of the electrochemical industry, or that 
Germany will stifle all future competition in our line. 
Are we to consider, on the basis of such broad and 
unsupported statements, that our choice of location has 
been an unfortunate one—that we are located on a side- 
street in a poor neighborhood—that America is a 
liability to us instead of an asset? Personally I have 
no time for such propaganda—I am not even disturbed 
by the fact that a prominent American corporation has 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 24, No. 19 


established a Norwegian branch factory. The mere 
fact that Norway seems to have an abundance of 
undeveloped water power will not make it the Mecca of 
the electrochemist, for it takes more than undeveloped 
water power to build up an industry such as ours, and 
when one considers that Norway possesses no local 
markets, must import every pound of coal and coke, is 
short of skilled labor and uncertain as to temperament 
of the little unskilled labor available, I am not ready to 
write off very much on our choice of location. 

In appraising the value of location, one must con- 
sider many factors, for example: The liberal form of 
government under which we live for a time showed a 
decided tendency toward an unfortunate socialistic 
attitude to industry. This now appears to have been 
only an incident of the war and prospects ahead of us 
are that we shall soon be clear and free to develop in 
proper competitive and individualistic manner. Laws 
governing proper combinations for meeting foreign com- 
petition are becoming more constructive and helpful. 
Outside of England I do not believe a single European 
nation can today compare in as liberal prospective 
legislative helpfulness. 


TRANSPORTATION 


As to transportation, the war left us a great fleet of 
merchant ships capable of taking adequate care of our 
export business. Unfortunately operation of this fleet 
is handicapped by marine laws framed by prairie 
sailors. Some day our scheme of government may 
advance to that state of development where political 
expediency makes way for skill and experience in the 
proper planning of specialized activities. Improvement 
of inland navigation in many cases goes hand in hand 
with hydro-electric development, all of which will help 
to unload our railroad systems. The electrochemical 
industries should be the preferred customers of such 
inland water transportation systems because of their 
location. . 

Our railroad system is the best in the world, even in 
spite of the universal domestic criticism. Just ask any 
returning foreign traveler. But development is at a 
standstill, rates are impossible; in fact in this case 
“best in the world” really means everything is pretty 
poor. The railroads are in for a complete reorganiza- 
tion—new management, new policy, greater efficiency 
from fewer and better employees—and they had better 
start pretty soon and get it over with or industry will 
again be on their heels. 


WATER POWER 


The recent water-power legislation will certainly lead 
to several important new hydro-electric developments 
and the possible establishment of new electrochemical 
centers. When prices of construction materials and 
labor drop to a point when the fixed charges imposed on 
the power cost are not too burdensome, work will begin 
on the many long-delayed projects. Our industry is 
bound to profit through these undertakings. 


FUEL 


Someone has said that electricity in electrochemistry 
is merely an excuse for burning coal. When one looks 
over the fuel requirements of the heavier electrothermic 
industries, the statement is not a great exaggeration. 
Nowhere outside of the United States is there already 
developed the abundance of high-grade fuel that we 
have near our electrochemical centers. Continental 
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fuels are of inferior grade and higher in price. Even 
English coals are going to be expensive in the future. 
Of the materials for making electrodes, we have in 
plenty and of such quality that today our large carbons 
command first place throughout the world. 


RAW MATERIALS 


It is no doubt true there are a few raw materials used 
in this industry with which we are not abundantly 
supplied. During the war emergency special efforts 
were made to develop the production of these miscel- 
laneous materials, and the efforts were crowned with 
some success. If a fraction of the great sums of money 
spent on war plants which were of absolutely no use 
whatever toward the winning of the war—and I am 
not including here many plants founded upon perfectly 
sound engineering judg- 
ment and certain of per- 
formance but not completed 
before the signing of the 
armistice—had been spent 
on the search and develop- 
ment of some of our less 
plentiful raw materials, I 
might have a different story 
to tell with respect to these 
less abundant materials. 

I believe after due con- 
sideration of the few facts 
just stated that we can 
write our choice of location 
down on the asset side of 
our balance sheet and give 
it a very high value. On 
the other hand there is no 
doubt that we must place 
against this large asset a 
small liability for shortage 
of a few rare materials and 
a larger liability for the 
disorganized state of our 
transportation systems. But 
so far the assets greatly 
exceed the liabilities, which 
foreign propagandists will 
please note. 

The chemical industry of 
this country: is compara- 
tively new. We did not 
possess the background of 
alchemists that Europe had, but we seem to be fast 
making them. Our schools of chemistry have only in 
the last few years taken on a semblance of American- 
ization, for most of our older teachers were educated 
abroad and equipped their laboratories almost exclu- 
sively with foreign apparatus. This has not been 
altogether satisfactory, for our industry is primarily 
an American one using American processes worked in 
American apparatus, and supervised by American 
engineers. Aluminum, carbide, graphite, metallic 
sodium and a host of other products are primarily of 
American origin. The caustic soda and chlorine indus- 
tries use almost exclusively American cells. As a 
matter of fact I do not know of anything in the 
industry of any great importance that has been brought 
over from Europe and held to its original European 
form for any length of time, and I know of only one 
considerable development in Europe that seems not to 
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here at all. With these facts in 
mind, we must agree that the American engineer is 
superior to the European in all electrochemical and elec- 
trothermic development, in spite of his semi-European 
chemical training. It is our duty to impress these facts 
upon the direction of our schools of higher education 
and render all the assistance we can to 
their methods and equipment. 

Our industry with six hundred million to one billion 
dollars of capital investment looks for a profit of from 
one hundred to two hundred million dollars annually 
to meet capital charges and provide for reasonable 
growth and development. This return must come from 
the direct efforts of those charged with the conduct of 
the business—the executives, superintendents, engi- 
neers, etc. In other words men largely technically 
trained are responsible for 
the earning of this enor- 
mous sum of money, and 
the universities and tech- 
nical schools must in turn 
supply these men. Looking 
at this from a “gross” 
standpoint, the electrochem- 
ical industries must return 
approximately five hundred 
million dollars per annum, 


have been brought 


Americanize 


largely via university 
products. 

Only a few technical 
schools make direct at- 
tempts at turning out elec- 
trochemists. Some others 
merely provide auxiliary 


courses in electrochemistry, 
and a still larger number 
merely group the subject 
with physica! chemistry. 
There are practically no 
schools capable of properly 
handling post-graduate stu- 
dents in electrochemistry, 
because they do not have 
the necessary equipment. 

In our schools of civil en- 
gineering we give our men 
regular drafting equipment. 
They work with standard 
levels and transits, and do 
not use small-scale model 
testing machines in their study of materials. In our 
schools of mechanical engineering we provide our men 
with regular boiler plants and operating steam engines, 
not models. The students are not forced to work with 
miniature automobiles or internal combustion engines 
in any laboratories with which I am familiar. Why, 
therefore, should we expect in the training of our elec- 
trochemists that they should do their work in the labora- 
tory entirely with glass beakers or similar small-scale 
equipment? 

Why should the only representative electric furnace 
with which they ever come in contact during under- 
graduate days be either a picture or a small model, or 
in a few particularly fortunate cases exist in some 
nearby industrial plant that is open to their general 
inspection? If we are going to really educate electro- 
chemists, we must provide in the university as a part 
of the daily working equipment, not models, but actual 
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industrial installations, and operate these before and 
with the student through the assistance of practical 
supplementary to the theoretical 
instruction and lecture work. 

I very much doubt if the universities of this country 
have available and are spending $100,000 per year for 
the direct teaching of electrochemistry. I do not know 
of a single school laboratory that has a thousand kilo- 
watts available for electric furnace work, or more than 
a model plating or refining equipment. If the industry 
is going to expect the graduates of institutions operat- 
ing under such handicaps to return to it a gross of 
some five hundred million dollars per year and a net 
of from one hundred to two hundred million dollars, it 
will have to do something for our educational institu- 
tions along electrochemical lines, otherwise the German 
threat may not be all propaganda. 

This Society holds two meetings a year, and averages 
nearly a thousand pages of publications annually. Our 
system of keeping inventory does not permit us to 
determine just what net returns the industry obtains 
from the communications, meetings and other services 
rendered by the American Electrochemical Society. It 
is my opinion that it adds directly a good many thou- 
sand dollars per year toward the net of the corporations. 
I am certain that if we include the dues of members 
paid by the corporations, the corporations will not have 
contributed $2,500 per year to the support of the 
Society, an extremely small percentage of the net re- 
turn they derive from the existence of just such a 
body at this. 

The Society is doing the best it can and to the extent 
of its available means to advance the interests of elec- 
trochemistry. With larger means it could do a great 
deal more. The officers of the Society believe that it 
would be unwise to attempt to raise additional funds 
by increase of dues. There is, therefore, only one way 
to obtain the greatly needed additional income which 
the Society could profitably use and that is through some 
working arrangement with industry whereby additional 
funds could be something other than a 
charity Since I am merely casting up an inven- 
tory which is presumed to be a record of facts and not 
of opinions, I merely wish to leave this idea with my 
successors with the hope that they can work something 
out of it 


electrochemists, 


secured on 


basis. 


LABOR 


As to the ordinary labor in our plants, I am not pre- 
pared to say that it is of as high quality as might be 
found in other countries, but at the same time I will not 
class it lower. On the other hand, we use only a fraction 
of the quantity in this country that is used abroad. We 
automatic much more freely. We build 
larger units and operate them at higher capacities. In 
consequence while our common labor may not be quite 
so steady and is not so cheap per man-hour, when we 
the quantity used I do not believe that labor 
places an extremely serious handicap on the develop- 
ment of the American industry. 

There are many labor abuses which will have to be 
The demoralization incident to the 


use devices 


( onsider 


corrected. war is 


already 


being eliminated and it will probably not be 
long until our labor cost will not be the determining 
factor in foreign competition. 

Reviewing our item of personnel, I think we can list 
the engineering ability, inventiveness and efficiency of 
the American engineer and the American workman as 
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an asset of particularly high value. I cannot place the 
technical school and the Society on the other side of 
the balance sheet, because that would put them in the 
false light of being liabilities, when as a matter of fact 
we know they are not, and have been rendering wonder- 
ful service under existing handicaps, but at the same 
time I think we must all admit that they are not up to 
the standard we are desirous of setting for such insti- 
tutions and that our first endeavor in rectifying this 
inventory should be directed to improving those two 
items. 

I could continue in this manner to discuss many addi- 
tional items, such as our research and technical organi- 
zations, periodicals, our prospective future develop- 
ments, and a host of others; they all call for atten- 
tion which time forbids my yielding. I am certain all 
will fall in with our assets. 

CONCLUSIONS 

Close scrutiny of our balance sheet shows our indus- 
try to be in excellent condition. Every such report | 
have ever seen of a going concern always has a liability 
side and we are no exception. General business condi- 
tions at this time are not good. Low exchange values 
of foreign coins, coupled with questionable economic 
practices in some of the European countries, are causes 
of temporary but immediate concern. Bad habits ac- 
quired by our legislative bodies during the war and not 
vet broken will trouble us for some time. The relation- 
ship of our schools and this Society to the industry can 
be improved. All must be properly weighed and con- 
sidered. 

On the other hand, the wonderful opportunities Amer- 
ica affords for the development of our industry, the skill, 
activity and courage of our engineers, all against the 
historical background set up by Acheson, Castner, 
Cowles, Hall and a host of other early workers, can 
mean only the most successful future. Let us take full 
advantage of the opportunity. 


Technical Sessions 


There were three technical sessions, one on “Arc 
Welding and Electric Furnaces,” another on “Electro- 
lytic Products and Cells” and a third on “Corrosion.” 
In addition to these there was a public address by 
Dr. R. B. Moore on “Helium.” Brief accounts of the 
papers presented at the various sessions, together with 
the discussions, are given below. The Symposium on 
Corrosion is treated collectively in a separate article. 
Corrosion is a topic of ever-increasing importance and 
many of the authorities on the subject attended the 
symposium. 


HELIUM AND OTHER RARE GASES 


A most enjoyable and instructive lecture on his ex- 
perience and research with the rare gases of the 
atmosphere was delivered before the members of the 
Society Thursday evening by Dr. R. B. Moore of the 
U. S. Bureau of Mines. With the aid of numerous 
lantern slides and practical demonstrations Dr. Moore 
sketched the history of the rare inert gases, referring 
to the work of Cavendish, Lord Rayleigh, Sir William 
Ramsay and others. He described the three important 
processes for separating helium from other gases: The 
Claude, the Linde and the Jefferies-Norton. The capac- 
ity of the new plant at Fort Worth, Tex., is 35,000 to 
40,000 cu.ft. of helium per day. The lifting power of 
helium is 92 per cent of hydrogen. The cost of helium 
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by the Jefferies-Norton process is about $30 per 1,000 
cu.ft. 
ARC WELDING AND ELECTRIC FURNACES 


O. H. Escholz, research engineer of the Westinghouse 
Co., East Pittsburgh, presented a study of the Pheno- 
mena of Arc Welding. Vaporization and condensation 
of electrode material cannot account for all the metal 
transfer, since the energy input is insufficient to vapor- 
ize metal at the rate it is consumed. In fact 60 per cent 
of the energy is probably absorbed in liquefying 90 per 
cent of the wire electrode, 25 per cent in vaporizing the 
remainder, leaving 15 per cent for radiation losses. 
Expansion of gases occluded in the welding wire un- 
doubtedly occurs, but this is not the cause of extensive 
transfer of metal, because “gassy” wires do not deposit 
at high rates; in fact quite the opposite. Escholz there- 
fore holds that the electrode metal is transported when 
gravitational force exceeds the sum of surface tension 
and cohesion in a globule of liquid, or when physical 
contact made with a wetted surface (plate metal 
liquefied by anode energy). 

In the discussion of Mr. Escholz’ paper C. J. Holslag, 
of Newark, did not believe that magnetic effects were 
very pronounced in are we'ding. It was his experience 
that the metal passes from the electrode to the work as 
a vapor. The heat generated at any instant in a par- 
ticle of metal at the tip of the electrode is transferred 
in the next instant to the work. This accounts for the 
high temperature of the work. Henry Hess, of Phila- 
delphia, suggested that it would be interesting to deter- 
mine the speed of metal deposition by the arc. 


is 


ELECTRIC FURNACES FOR NON-FERROUS METALS 


H. W. Gillett of the U. S. Bureau of Mines gave the 
next paper, on “Electric Furnaces for Non-Ferrous 
Metals.” This paper contains many detai's on the elec- 
tric furnaces in operation in the United States melting 
non-ferrous metals. Makes and capacities are sum- 
marized in Table I, and the applicability of various 
types of furnaces to common alloys is noted in Table II. 

Non-ferrous electrometallurgy has made wonderful 
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TABLE I. SUMMARY OF ELECTRIC FURNACES 
rotal 
Capacity 
per Heat, rotal Number Numbe 
Make Tons Kw Furnace Use 
Ajax-Wyatt 45 4,635 3 25 
Detroit Rocking 53 15,900 97 28 
Baily 48 6,890 7¢ >! 
Booth. . 13 9, 345 40 35 
13 other furnaces 34 9 580 52 30 
Total in use 193 42,350 318 169 
Ajax-Wyatt planned for prompt 
installation. (35) (4,200) (70) 25 
iplica 
rotal, including Ajax-Wyatts 
planned 228 46,550 388 144 pa 


strides within the last five years and the electric fur- 
nace has been firmly established in the brass and bronze 
industries. At the coming Lake Placid meeting a whole 
session will be devoted to the subject. 


ELECTRODYNAMIC FORCES IN ELECTRIC FURNACES 

Dr. Carl Hering of Philadelphia, in his paper on 
“The Electrodynamic Forces in Electric Furnaces,” 
described in detail the various “effects” met with in 
the operation of electric furnaces. Conductors carry- 
ing large currents are surrounded by a magnetic field 
exerting a strong force perpendicular to the surface. 
If the conductor is a liquid—as in some channeled 
electric furnaces—the current and its accompanying 
radial compression may cause the conductor to part; 
the phenomenon has been long known as the pinch 
effect. A complementary force is the so-called “stretch” 
effect, which tends to lengthen a conductor and causes a 
liquid conductor to move along its axis or heap up 
on the outside of a turn. Furthermore, strong eddy 
currents are set up in a liquid conductor on the outside 
of a square corner; “cornet “motor” effect. All 
these circuits tend to produce motion which sets up a 
counter e.m.f., an observation thought to have the gen- 
erality of a law. 

G. H. Clamer of the Ajax Metal Co. took exception 
to a number of the statements made by Dr. Hering. 
He referred to the early work of Schneider, president 
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rABLE TL APPLICABILITY OF VARIOUS TYPES OF ELECTRIC FURNACE TO VARIOUS ALLOYS 
Alloy Analysi - - - = — vp : of Furna 
Stationary NMloving R ( Vert i 
Direct Ird rect Ird rect fle d l Ring High 
( \ ( = Ib Zn \g Al Ars are \r Hea R Ind t Frequency 
15 5 OK Ook OK? v0 4 P OO. K.? 
67 28 OW OW OK a F ; O. K.? 
. . 
s2 75 Oo. hk Ok ok mh Ok 
] 5 
100 ook OK Ok Oo okw \ >. Kk 
90 10 
8&8 10 2 WK OW OW OW OW OK 
80 10 10 
76 3 18 3 IK Ok Ok Oo. kK Ok \o4 Oo.kK 
| 68 a 26 2 
85 > 5 ) No 5 Oo. K Oo. K oO. kK OW OK ( iN 
{74 4 5 17 
80 20 
70 30 
67 3 30 No 5 No 5 O.K O. OW OW >. | 
61 ! 38 
65 ! 34 
60 40 
18 58 24 No5 Nop O. k O. kK > | | 
3 15 85 , 
2 30 68 No 5 O. K O. K O. I 
8 92 1 o &. % O. kK O.K O. kK 
10 90 ? OK oO kK.? oO. K oO K 
10 85 5 No No 5 O.K.? O. kK O. 
AK Furnace metallurgically satisfactory for this alloy 2 Question of copper poisoning by fume from direct are not yet settled 
{ No data on hand 3 Induction furnace on this alloy would require resistor tube of spec 
O.K.? Probably satisfactory, but no record of trial. 4 J.ead too high for good life of usual lining of induction furt 
\ Furnace not satisfactory for this alloy 5 Furnace causes loss of volatile metal from tl 


life 


1 Temperatures probably rather high for good refractory 
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of the Creusot Steel Works, France, and to his fur- 
nace with a liquid resistor outside the bath. In the 
Ajax-Wyatt furnace the pinch effect is not the sole 
factor. Its successful operation is based upon a com- 
bination of the pinch effect and the motor effect. The 
motor effect is caused “by the repulsive action of two 
conductors carrying unlike currents, thus causing the 
particles of metal in the conductors to be repulsed as 


far away from each other as possible.” 


RECENT PROGRESS IN HIGH-FREQUENCY INDUCTIVE 
HEATING 

“Recent Progress in High-Frequency Inductive Heat- 
ing” was the title of Dr. E. F. Northrup’s paper, a 
sequel to that presented before the Society in April, 
1919. His new paper was received with great applause 
and very favorably commented upon. It will be pub- 
lished in full in a future issue. In discussing his own 
paper Dr. Northrup pointed out that so far only the 
“star” connection was found to be practical when using 
this style of furnace commercial three-phase 
circuit; the “delta” connection does not work properly. 
He recently melted a fairly large quantity of a very 
high melting alloy composed of tungsten, osmium and 
a little nickel; he has also melted a sample of pure 
tungsten in his Dr. Northrup described in 
detail the building up of the inner lining of his carbon 
or graphite crucible. This lining will withstand a tem- 
perature of 2,000 deg. C. 


on a 


furnace. 


and is practically impervious 
to gases at this temperature. 

Dr. Northrup said that he had found lampblack to be 
the best heat insulator at high temperatures. Graph- 
itization of carbon is carried out so readily in the high- 
frequency furnaces it is probable that this may become 
one of the main By imbedding 
a compressed piece of carbon in lampblack the graph- 
itization can be carried out very easily. 


uses for the furnaces. 
Similarly, a 
pure rod of cobalt can be produced by introducing into 
the Northrup rod of cobalt 
powder packed finely divided and loosely 
packed cobalt The metal made will 
be practically free from carbon. 

Mr. FitzGerald of Niagara Falls referred to some of 
his experiments years ago on the graphitization of car- 
that he had all kinds of 
difficulties in keeping large pieces of carbon from crack- 
ing. Would this difficulty be easily surmounted when 
graphitizing in the Northrup furnace? Dr. Fink pointed 
out that the success of a crucible lining such as Dr. 
Northrup described was largely a matter of grading 
the layers so as to pass, step by step. from a low coeffi- 
cient of higher This same 
principle is successfully applied in fusing special low- 
expansion glass to ordinary high-expansion glass. L. E. 
of Worcester that Dr. Northrup 
magnesium oxide linings, which also can be made 

impervious, 


furnace a compressed 


into very 


powder. rod so 


bon, stating encountered 


expansion to a one. 


Saunders suggested 
try 


very 


REGULATION OF ELECTRIC STEEL ARC FURNACES USING 
MOVABLE ELECTRODES 


W. G. Mylius of the Westinghouse Co. then presented 
his “The Regulation of E’‘ectric Steel Are 
Furnaces Using Movable Electrodes,” describing a new 
regulator designed to give rapid and close regulation of 
neavy without “hunting.” Assume a cold 

the main circuit breaker is closed 
(see illustration) is energized, closing 
4 and operating electrode motor continuously 


on 


paper 


electrodes 
When 
voltage coil V 


furnace. 


contact 
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and at full speed until it comes in contact with the bath, 
when V will be de-energized instantly, opening the mo- 
tor circuit. As no alternating current can exist in 
any electrode until two or more are in contact with the 
bath, current coil A will not be energized until that 
time, when contact 4 will be closed, causing the motor 
to raise the electrode and drawing the arc. When the 
pull of coil V builds up to that of coil A, the lever 
becomes horizontal and the motor stops. Current can 
be adjusted within a 20 per cent range by rheostat C. 

Auxiliary contacts 5 and 6 respectively operate 
simultaneously with the “lower” or “raise” contactors 
on the motor control circuit and shunt part of coils 
A and V. When the induced change in pull by change 
in current and change in turns is sufficient to restore 
the lever to horizontal the 
motor will stop. A vibrat- 
ing condition exists between 
control element and _ con- 
tactor whenever the current 
per phase is less than 15 
per cent on either side of 
normal value, and the mo- 
tors are subject to a series 





= of impulses, the average 

length of which, being a 

SCHEMATIC DIAGRAM OF ,¢ p ; 
function of the amount of 


CONTROL ELEMENT 

CIRCUIT furnace current, deviates at 
any instant. This also allows 
the motor to operate at high speed until the current has 
been brought to within 15 per cent of normal, when 
the speed is gradually reduced to zero, thus preventing 
“overshooting” and allowing automatic regulation on 
a cold charge. It is a'so impossible for an electrode 
to run into the bath when current fails. One 
electrode can be withdrawn without disturbing auto- 
matic equilibrium in the two others. If voltage drops 
to zero, control levers balance and all motors stop. 

A lively discussion followed. Mr. Bennett inquired 
about the power factor of the new regulator. Accord- 
ing to his experience there was considerable lag in 
the reversing switches and hunting or overshooting is 
hard to eliminate. But even at an electrode feed of 
24 in. per minute he has obtained regulation within 
+2 per cent. Mr. Kellerher of Canada has found the 
Thury regulator to operate within +1.5 per cent under 
normal conditions. E. L. Crosby, Detroit, pointed out 
that far as the central station was concerned the 
interest in the regulator was not confined to “normal 
conditions.” According to his experience +10 per cent 
was nearer correct. Mr. Seede of the General Electric 
Co. said that up to 1913 or 1914 the step-by-step 
regulator had the field for itself. But in many a case 
it did not seem altogether satisfactory, and accordingly 
the continuous movement regulator was developed, 
which proved in many respects an improvement over 
the Thury. President Landis found that the mechan- 
ical feature of the regulating equipment and the quick 
response of the motors was most important in carbide 
furnaces with electrodes weighing 10 tons each. Mr. 
Seede reported that even with 10-ton electrodes the 
regulation could be kept within +? per cent, using the 
continuous movement regulator. 


down 


as 


A NEW PHOTO-ELECTRIC CELL 


B. S. Cushman of Auburn, N. Y., presented a highl) 


interesting paper by T. W. Case on a _ photo-electri: 
effect in audion bulbs of the oxide coated filament type 
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CHART SHOWING SENSITIVITY OF STRONTIUM 
CELLS TO LIGHT 
Mr. Case reported that he has been able con- 


tinuously to record daylight intensity for the past 
several months. The photo-electric effect on barium and 
strontium filaments in audion bulbs furnishes a current 
of 100 to 150 micro-amperes which actuates an auto- 
matic recorder. 

Mr. Cushman showed two strontium cells and repro- 
duced on the number of 
which had been automatically registered by a Leeds 
& Northrup potentiometer. One of the cells had almost 
the same sensitivity as that of the human eye to light. 
The barium cells are sensitive to the longer ravs, the 
strontium cells to the shorter rays. The sensitivity 
of the latter is shown in the illustration. In the dis- 
cussion Dr. Richards suggested that the addition of a 
sma'l amount of Sr to the Ba as a stabilizer might be 
similar in its effect to the addition of Ce to Th in the 
Welsbach mantle. 


screen a day‘ight records 


ELECTROLYTIC PRODUCTS AND CELLS 

The apparent irreversibility of the calomel electrode 
was investigated by A. W. Cornell 
University. Some years ago Paschen had pointed out 
that a mercury anode polarizes much more strongly in 
hydrochloric acid than in suiphuric. Mr. Laubengayer 
finds that the apparent irreversibility of the electrode 
is not real, but is due to the formation on the surface 
of the mercury anode of a strongly adsorbed film of 
mercurous chloride, which offers a high resistance to the 
passage of the current. Why mercurous chloride should 
behave so differently from mercurous sulphate could 
not be established. The paper was briefly discussed 
by Dr. Fink, who suggested a microscopic study of the 
films. 


Laubengayer of 


ELECTROCHEMICAL ASPECTS OF PHOTOGRAPHIC 


DEVELOPMENT 


“The Electrochemical Aspects of Photographic Devel- 

opment” was the title of the next paper, by Dr. S. E. 
Sheppard of the Eastman Kodak Co. In it he discussed 
previous work and added information being developed 
t the research laboratory of the Eastman Kodak Co. 
He discussed the physical chemistry of the development 
reactions, and pointed out the present unsatisfactory 
value of the measurements by electrical methods, which 
ire entirely relative to the particular experimental 
onditions. 


ELECTROLYTIC MANUFACTURE OF PARAMINOPHENOL 


Another contribution by the Eastman 
‘boratories was presented by A. S. McDaniel. 


research 
It dealt 
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with a war-emergency investigation on the electrolytic 
manufacture of paraminophenol. The research was 
carried out jointly by Messrs. McDaniel, Schneider and 
Ballard. 
ELECTROLYTIC NICKEL 

Two papers on electrolytic nickel gave rise to a very 
animated and lengthy discussion in which both practical 
and theoretically inclined members participated. The 
first, by William Blum, electrochemist of the Bureau of 
Standards, was on “The Use of Fluorides in Solutions 
for Nickel Deposition.” 

Charles P. Madsen was the author of the 
paper, “Ductile Electrolytic Nickel.” These two papers 
will be published in full in a subsequent issue. 


second 


A NEW STORAGE BATTERY 


C. W. Hazelett gave a decription of a thin plate 
storage battery recently designed by him. The per- 
formance of this battery based on the amount of lead 
and active material varies from 59 to 200 per cent above 
that of the standard types. The higher percentages 
prevail at exceedingly high and at very low 
temperatures. It is machine made and a large decrease 
in cost of production has resulted. It is not subject 
to the mechanical defects and the variability experienced 


HIGH-CAPACITY 


rates 


with present standard types. 

It has been found practical to ship charged elements, 
wrapped in paper, to for rebuilding 
batteries where the container is in good condition. This 
is due to the fact that the separators which hold the 
electrolyte like a lamp wick do not allow the plates to 
drv out any more than when immersed in electrolyte. 
By this system a complete battery may be rebuilt in 
less than an hour at approximately one-half the regular 
cost. This unusual principle is made use of where a 
non-spill battery is required by simply pouring out the 
excess acid when the battery is in use and replacing it 
There is practically no decrease in 


service stations 


while recharging. 
capacity when this is done. 

the life of a battery is 
destroyed by buckling plates and short-circuiting or by 
the washing-off of the active material and since neither 
of these conditions is possible with the Hazelett storage 


Since practically always 


battery, very long life would be expected. Conserva- 
tively speaking, their life is averaging from two to three 
times that of the standard types. 

Walter E. Holland, of the Philadelphia Storage Bat- 
tery Co., referring to Haze'ett’s battery, reported upon 
comparative tests carried out at his 
torv. He felt that a number of the 
Mr. Hazelett—e.g., those in regard to voltage perform- 
ance and capacity 


research labora- 


claims made by 


were somewhat exaggerated. 
MARSH CHLORINE-CAUSTIC SODA CELL 


The final paper on the program entitled “The 
Marsh Electrolytic Cell Batteries for Chlorine, Caustic 
Soda and Hydrogen,” by C. W. Marsh. 

Mr. Marsh gave a brief description of a 
capacity cell for electrolysis of 
graphite anodes, corrugated sheet steel cathodes, with 
asbestos paper diaphragms clamped tightly to the edges 
of the cathodes. Arrangements are made for collecting 
both chlorine and hydrogen. Single cells are made to 
take up to 2,500 amp. The ampere efficiencies over long 
periods amount to 90 per cent; the power efficiencies 
50 to 65 per cent. 

The cell consists of three parts: a structural top with 
downward extended ends, anodes suspended from the 


was 


high- 


brine, containing 
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top, and a cathode clamped to the top and ends, forming 
the electrolyte compartment. The cell is supported from 
the top in a box or on insulated beams or suspended 
from the top through insulated bolts inserted in the top. 
A hoist operating from an overhead trolley beam or any 
similar overhead device is used for assembling the cell 
and to raise and lower the cell into position. 

The structural top is like an inverted trough with 
downward extended narrow ends. The material may be 
stoneware, re-inforced concrete or other suitable 
material. Openings are provided in the top for brine 
inlet and automatic brine control device, brine level 
indicator, brine gage glass, chlorine outlet, cleaning 
holes and openings through which extend the top of the 
anodes. 

The graphite anode consists of four, six, ten or any 
reasonable number of 1.75-in. (4.4-cm.) diameter 
graphite rods 24 in. (60 cm.) long arranged one above 
the other with spaces between and pinned to a rectan- 
gular section of graphite acting both as a support and 
a leading-in post. Pairs of these anodes are suspended 
from the top through clamps on the upper ends of the 
graphite posts. 

The cathode consists of perforated sheet steel 
horizontally corrugated to conform to the surface of the 
horizontal graphite rods. The asbestos paper di- 
aphragms are laid on the cathodes conforming to 
corrugations. The cathode is then clamped along the 
bottom edges of the top and against the ends with the 
diaphragm acting as a gasket. The cathode and the ends 
and top thus form the electrolyte compartment. The 
chlorine gas collects in the top above the brine. The 
caustic liquor forms on the cathode and is collected in the 
supporting box or by other trough-like receivers. The 
hydrogen gas may be recovered for use by confining the 
cathode in an inclosure, if the cell is suspended, or 
within the supporting box. The connections for electric 
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current and for other purposes are made in the usual 
way. Connections are made along the top of the cell. 
Social Features of the Meeting 

The afternoons of Thursday and Friday were given 
over to sports and recreation. The golf tournament 
attracted a large number of enthusiasts. The course 
of the Sea View Golf Club was in exceptionally fine 
condition and the weather was ideal. Through the 
courtesy of Frank Hodson the members enjoyed the 
hospitality of the club, and so many were the attrac- 
tions and inducements of the club that a goodly num- 
ber of the electrochemists forgot entirely about the 
technical sessions “the morning after.” In order to 
make the golf tournament doubly interesting the com- 
mittee, with Arthur E. Gibbs as chairman, had arranged 
for a large number of attractive and practical prizes, 
generously contributed by the Westinghouse Co., Stel- 
lite Co. and Monel Co. The prizes were awarded on 
Friday evening at a gathering of the entire Society in 
the large auditorium of the Chalfonte. The occasion 
was a most impressive one. L. E. Saunders made the 
presentations with appropriate comments on the skill 
and veracity of the individual contestants. The first 
prize went to John A. Seede, who, due to his charac- 
teristic “continuously regulated” strokes, netted the 
lowest score. Then there were second, third and fourth 
prizes. Also prizes for special distinction: C. G. 
Schluederberg received a prize for covering the larg- 
est area of the course; H. C. Parmelee received a very 
fitting little prize, a pocket adding machine. Mr. 
-armelee’s distinction was the largest number of 
strokes. When asked for his score, the committee had 
mistaken his score for his telephone number. As to 
the “indoor sports,” first prize in billiards went to Dr. 
J. W. Richards. 

For Symposium on Corrosion of Metals and Alloys 
see page 841 of this issue. 





Properties of Various Metals and Alloys 
Some of the important properties of various metals 
and alloys have been summarized in the attached table 
by R. W. Woodward of the Metallurgy Division, Bureau 


of Standards. These values are typical, but should not 
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be used for design purposes as of precise significance, 
especially if details of the special alloy in question are 
available. However, they form a most convenient ref- 
erence table for data not commonly summarized, and 
are suitable for nearly all estimates. 
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Report of the Sixty-first Meeting April 25-29, 1921—Council Meeting—Addresses at the General Meeting 
—Papers Presented at the Industrial and Engineering Chemistry, Dye, Rubber and Physical and 
Inorganic Chemistry Divisions, and at the Cellulose and Petroleum Sections 





HE sixty-first meeting of the American Chemical 

Society was held at Rochester during the week 

beginning Monday, April 25. There were about 
1,400 registrants, although the attendance was probably 
larger than this. 

In view of the constantly growing burden of expense 
which the Society’s meetings impose on their hosts, it 
was resolved at the previous meeting that greater 
simplicity of entertainment should be observed. To 
this general rule the Rochester Section conformed, but 
it made up for luxuries by perfect arrangements and 
order. Everyone was looked after, and every require- 
ment was met without delay or inconvenience. It was a 
good meeting. 

The Council Meeting 

The Council meeting was called to order at 4:05 p.m. 
at the Rochester Club, President Edgar F. Smith in the 
chair. 

Memorial resolutions were adopted in regard to the 
deaths of Dr. Albert C. Hale, formerly secretary of the 
Society, and Dr. I. D. Hines, for many years a member 
of the Council. Dr. George F. Rosengarten was re- 
elected to membership on the committee on national 
policy, succeeding himself. An invitation was pre- 
sented from the Alabama Section to hold the spring 
meeting of 1922 at Birmingham, which was accepted. 

Drs. Charles F. Chandler and William H. Nichols 
were elected to honorary membership. Under require- 
ment of the constitution the names were acted on again 
by the members of the Society at its general meeting. 

It was resolved that the Council express to the direc- 
tors the hope that they absolve the printer of the 
Society’s periodicals from any forfeit if he fails to 
deliver the journals regularly during the threatened 
strike of the printing trades for a 44-hour week. The 
conclusion was reached only after the increase in the 
cost of the periodicals which would follow the 44-hour 
week demanded in the printing trades was considered, 
and after a comparison was made of the rates of pay to 
journeymen before the war, now, and under the de- 
manded advance. It was not from jealousy that the 
instructor in chemistry who receives less was unwilling 
to grant this request to his brother the compositor who 
receives more, but rather because he can’t pay any more 
for his journals the while he must have them. 

The proposal for a new section of the Society to be 
known as the Arkansas Section was adopted. 

The appeal to Congress passed at the general meet- 
ng to safeguard the dye industry was passed by the 
Council. 

It was determined that in future, if reports of com- 
mittees are presented between meetings of the Council, 
these may be accepted and adopted by the advisory 
‘ommittee in the place of such action by the Council 
itself. This step was taken because sometimes it is 
necessary that preliminary reports be acted on to pro- 
vide for further progress. 

The committee on metric system offered resolutions 





urging chemists and manufacturers to use metric units 
in specifications, and it was resolved that authors be 
requested to use them in their papers and that the 
editors request them to do so. 

Dr. Charles Baskerville reported for the committee 
appointed to meet the American Mining Congress. The 
purpose of this was to conserve the mineral resources 
of the United States, and progress was noted. On 
behalf of the Holmes memorial committee he did like- 
wise. The report on occupational diseases in the chemi- 
cal trades was an illuminating discourse even in the 
abridged form in which it was presented. 
features will be discussed on another occasion in 
journal. 

The advisory committee presented for action a reso- 
lution recommending to the Commissioner of Patents 
that a trained chemist be appointed as chief examiner. 
This was carried, as was also a resolution that the sec- 
retary of each division be authorized to demand the 
submission of any paper offered for presentation at any 
general meeting, and that the chairman and secretary 
of each division have the power to decline any such 
paper, if, in their judgment, it is unavailable. 

The number of members at the end of 
15,582. 

Dr. Herty reported encouraging progress in regard 
to the proposed Institute of Chemo-Medical Research 
which was formerly referred to as the Institute of Drug 
Research. The committee has lately been in conference 
with the Chemical Foundation. A very favorable re- 
port was also received from the committee appointed to 
co-operate with the Chemical Warfare Service. A 
meeting lately held at Edgewood Arsenal shows that 
this immensely important property of the U. S. War 
Department is now being conserved and held ready 
against the time of need for it. In the light of the 
report a resolution was adopted complimentary to Briga- 
dier General A. A. Fries and his associates for their 
splendid work in this connection. 

A number of other committees reported, and in con- 
clusion the Council declared itself in favor of the prin- 
ciples contained in the Nolan bi!l, which died in Con- 
gress, and opposed to the so-called Federal Trade 
Commission rider, which provided for the disposal by 
the Federal Trade Commission of patents taken out by 
Government employees. 

During a recess the committees were the guests of 
the Rochester Section at dinner at the Rochester Club. 


Some of its 
this 


1920 was 


The General Meeting 


The General Meeting was called to order at 
Chamber of Commerce by Frank H. Lovejoy, chairman 
of the Rochester Section, who introduced J. Ernest 
Woodland, chairman of the executive committee, and 
Mr. Woodland made an address of welcome. He then 
introduced J. Bernard Haggerty, secretary to Mayor 
Edgerton, who gave the freedom of the city to every- 
body there. Next E. J. Miner, the 


the 


president of 
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Pfaudler Co. of Rochester, after a felicitous introduc- 
tion, made an earnest appeal for the encouragement of 
research. He deplored the tendency, frequently ob- 
served of late, to discontinue efforts in this direction 
hard times. He declared that intelligent 
research is not an expense, but rather an investment 
in insurance for the future. He indicated also a danger 
that scientific men, instead of addressing themseives 
too much to theory, are likely to become too utilitarian, 
and thus, by neglect of pure science, to render them- 
selves unfit to meet with clear vision the greater prob- 
lems that come before them. He made an earnest plea 
to magnify the importance of pure science, for in the 
men of science of today rests the hope for the future. 
It was an address that might well be printed and used 
as a tract to circulate among the business men of the 
country. 

President Smith then took the chair, and responded 
on behalf of the Society to the words of welcome in 
his own delightful and engaging manner. The act of 
the Council was confirmed by the unanimous e'ection of 
Drs. Charles F. Chandler and William H. Nichols to 
honorary membership. 

Prof. Bingham of Lafayette College in a short ad- 
dress made a plea for the practice of dealing and 
trading in units of the metric system. Much more can 
be done in favor of bringing it into use by acting than 
by talking. He urged that wherever and whenever pos- 
sible supplies and materials be bought in metric units. 

Dr. Raymond F. Bacon of the Mellon Institute in a 
short address urged upon members to bear in mind how 
in 1914 many industries were closed down for lack of 
a few pounds of some needed product, and advised that 
in most of the forty-two legislatures now in session 
there are bills pending designed to enforce prohibi- 
tion of alcohol as a beverage that include provisions 
which, if passed, will do no less than wipe out several 
legitimate and important industries. These are in no- 
wise related to the drink evil. Many of the proposed 
statutes are drawn with the best intentions, but their 
provisions are fraught with serious danger. The 
Volstead act was designed, according to its caption, to 
provide for the prohibition of alcoholic beverages and 
to promote the chemical and industrial uses of alcohol, 
but the latter feature is being wholly forgotten in 
the legislation which threatens. 

Captain G. B. Hide made an appeal for the Near East 
relief, and H. C. Howe announced that the fourth table 
of chemical and physical constants will be out by July. 


because of 


SENATOR WADSWORTH FOR CHEMICAL PREPAREDNESS 


Senator James W. Wadsworth, Jr., made no preten- 
sions to chemical scholarship, but said that in the 
Congress of the United States he was far from being 
alone in the lack of it. He has only lately recognized 
the utter dependence of industry upon chemistry, and 
he has been made alive to the fact that if this science 
does not go forward with us we cannot progress as 
a nation. He would not undertake to instruct the 
audience before him in the relation of their own pro- 
fession to national defense, but he had lately spent 
a day at Edgewood Arsenal, and wished that others 
might go there and see what it means to the people of 
the United States and to future generations. It is 
of staggering size. The people of this country, regard- 
less of their politics or their opinions as to foreign 
or domestic affairs, should count themselves fortunate 
in having this great plant for their protection, held 
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in readiness and administered by so able and competent 
an authority as General Fries. 

He had participated in considerable discussion in 
relation to the Chemical Warfare Service, more particu- 
larly in the Committee on Military Affairs, and this 
discussion had at times been rather lively. 

The head of the department himself and the Chief 
of Staff nad contended against a separate Chemical 
Warfare Service, and had wanted it merged, or, rather, 
submerged, in the Engineers Corps. The members of 
the committee had a very slight understanding of the 
subject, but when they learned that 30 per cent of the 
casualties were due to gas, they had the wit to see that 
the service was not negligible, and legislation to keep 
it as an integral part of the army was finally enacted. 
In its last session Congress also appropriated money 
to make at Edgewood 120,000 masks and 120,000 extra 
canisters, which are the best masks that have been 
made anywhere, although even they do not protect 
against all known gases. He believes, however, that if 
we are compelled to go to war again, and the enemy 
uses gas, we shall have made good provision against 
it, and not be utterly unprotected in that respect as we 
were before. He believed it safe to say that Congress 
will not permit this service to perish. 

There are, he said, conflicting views current as to the 
proper size for the United States regular army. Per- 
sonally he does not favor a standing army that is too 
large, but rather believes in the proper training of 
citizens who in case of war have to do most of the fight- 
ing after all. But it is possible to make the regular 
army, which must serve as a nucleus in time of war, 
too small. With an army of 280,000 men, which is 
the maximum figure considered, the number of officers 
in the C.W.S. will be 100 out of a total of 17,800, and 
1,200 enlisted men out of 280,000. But if the total 
number be reduced in the measure proposed by some 
earnest legislators, the enlisted men in the C.W.S. will 
be reduced to four officers and 400 enlisted men. This 
would be almost fatally inadequate. 

Another point of information that was being learned 
is that high explosives depend on nitrates, and that 
if we do not produce them by chemical means we must 
send 10,000 miles away for them. He had never read 
in history of a people able to defend themselves unless 
they were self-reliant and independent. Now the best 
measure for national defense is that the means for 
defense be made by the people themselves. A govern- 
ment alone cannot provide for it in days of peace. Such 
preparation must be included in the peaceful occupa- 
tions of the people. No government is competent 
enough or pure enough to do this thing of itself. For 
this reason he has opposed proposals to launch the 
United States Government in great industrial enterprises 
whereby it would invade the domains of business to 
prepare itself against the day of war. He repeated that 
since the people must fight the wars it is they who 
should prepare for them—and they should make nitrates 
as a legitimate business industry. 

He would like to think that war will never overtake 
us again, but he can’t be sure; and if we are not sure 
we are not warranted in neglect. In conclusion he 
rejoiced that a great organization like this, which 
builds for the future, gives its thoughtful consideration 
to the security of the country, and he looked upon it 
as a happy augury that if, in future, danger again 
threatens us, we shall have such a large body of skilled 
men on whom we can call. 
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President Smith asked al. to rise, and while the 
audience was standing, he expressed in a few eloquent 
words the sincere thanks of the Society to Senator 
Wadsworth for his splendid message. 


CONGRESSMAN LONGWORTH ON TARIFF SCHEDULES 


Congressman Nicholas Longworth followed. He said 
he had lately called at the most distinguished residence 
in the country, and that its occupant, who is the most 
powerful man in the country at this time, had said to 
him: “I hear you are going to address the American 
Chemical Society. That is good; but what the chemists 
of America most need is not talk, but protection.” 

The speaker said he was now chairman of that sub- 
committee of Congress which is framing the chemical 
schedule, and he admitted that it was a difficult job. 
Nobody can tell the cost of products, either here or 
abroad. It is a great field of guess-work. Therefore 
it is idle to pretend to follow the old slogan and declare 
that a proposed tariff bill will equalize the difference 
in costs, if they can’t find out what these are! The 
market prices are by no means trusty guides, because 
of fluctuations. Even well-known chemicals have 
varied in price in thousands of per cent. One product 
widely used has had a range in the last few years of 
from 10c. to $4 a pound. As far as possible, he hopes 
that we may go back to specific duties. But even these 
are often unreliable and a specific duty that might 
be a proper one today might, in some cases, be wholly 
out of proportion three or four months hence. On 
the other hand, as soon as we consider ad valorem 
duties we face the problem of foreign exchange, and 
that is another source of trouble. The only way to 
meet the situation is to have a valuation of foreign 
imports based on the wholesale values of the same prod- 
ucts in this country, when it becomes necessary to fix 
an ad valorem duty. 

Another great difficulty is that we have changed from 
a debtor to a creditor nation. How then can Europe pay 
its debt to us if we bar Europe from our markets? 
Again, how can we meet the low !abor costs that 
prevail, for instance, in Japan? 

The speaker believed that the true solution consists 
in maintaining a bargaining counter, and in having 
three rates of duty to apply: 

1. As a regular rate. 

2. A maximum rate to those who do not treat us 
as favorably as they do other countries. 

3. A minimum rate to be applied only by order of 
the President and to be used in exchange, as, for in- 
stance, to silks from France against outgoing chemicals 
from the United States to France. 

There is one class of merchandise for which no rate 
of duty even to a thousand per cent will suffice, and 
that is coal-tar dyes and other coal-tar products. We 
must not only put duties on some, but keep others 
out altogether. In the bill he introduced into the last 
Congress he proposed a licensing system, but the plan 
met the objection that Americans do not like to apply 
for licenses to carry on their business. What he hopes 
to bring abcut will be to divide dves listed by the Tariff 
Commission into three groups, viz.: 

1. Those that are not imported at all because they 
are made here in abundance and so'd at reasonable 
prices. 


®. Those occasionally importable because they are 
not made here in sufficient quantity to care fer the 
industries that need them. 
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3. Those that are not made here at all and which 
may be imported freely. 

Mr. Longworth is convinced that Germany is await- 
ing the day when she may flood this country with coal- 
tar products in such a manner as to kill the domestic 
industry. The German factories are running full time; 
they have not been injured, and their labor and chem- 
ical forces have not been called on to fight in the army. 
If we want to save this industry for the United States, 
with all that it means, we must put a flat embargo 
upon certain German products, and he believes that 
this time it will be done. 

Another difficult matter is that the bill will hardly 
be ready for the President to sign after its passage 
through both houses before November or December, 
whereas the War Trade Board goes out of existence by 
July 1, or possibly sooner. To make provision against 
such dumping of German goods into this country some 
unusual legislative steps will have to be taken, but 
he has hopes of this also. In short, Mr. Longworth 
believes that the members of both houses have finally 
come to realize that our preparedness for defense lies 
in our chemical industries. 

In conclusion he repeated Senator Wadsworth’s ob- 
servation in regard to the immense advantages to the 
country in having the American Chemical Society to 
which it can turn when under threat of war. 

President Smith again asked the audience to rise and 
in the name of the Society he thanked Representative 
Longworth for his happy and heartening address. 


MEASUREMENT OF COLOR 


Dr. E. K. Mees of Rochester gave an illustrated talk 
on “The Measurement of Color.” The development of 
the colorimeter has proved that the subject is of interest 
to manufacturers as well as to physicists and chemists; 
the range of industries calling for color measurement 
including makers of soaps and makers of soups. We 
can measure the stimulus that produces the sensation 
of color, and we can measure the sensation itself. Thus 
the stimulus is found in the cause of the sodium flame, 
whereas the sensation is produced directly by a 
dandelion. While to us the color of both is alike, they 
are wholly different in the spectrum. To examine the 
stimulus we must use analytical methods, while to 
measure the sensation our methods must be synthetic. 


BLUE EYES AND BLUE FEATHERS 


Prof. Wilder D. Bancroft, in talking on “Blue Eves 
and Blue Feathers,” said there is no pigment in blue 
eyes, but that the sensation of blue is explained by the 
presence of a thin layer of minute particles between 
which the long red waves pass without touching them. 
whereas the short blue waves are sure to strike them 
so as to be deflected, or at all events so scattered that 
they produce the sensation of blue. Gray, green and 
brown eyes are due to more of these particles against 
which the impact of longer waves makes itself manifest. 
He followed with an explanation of the color of blue 
feathers. 

The chameleon and the flounder produce different 
effects of color by the arrangement of particles in their 
skins. Slides were shown of a patient flounder which 
tock protective coloring from a large number of bottoms 
ever which it was placed, and it showed amazine 
“ttemnts at conformity to the surfaces beneath it. 
ver sond and over granite rock and over a consider- 
cble number of various bottoms it became almost 
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invisible, whereas when such an unusual surface as a 
chessboard or other regular figured bottom was pro- 
vided, the poor fish did its best, but couldn’t quite meet 


the requirement. A test that seemed unfair was to place 
it so that the head was over a black surface, and the 
rest of it over white. The fish saw only the black, and 
turned as dark as it could all over. It turned as near 
white as it could with the conditions reversed. The 
protective coloring is due to a volitional change in the 
particles under the surface of the skin, and copies more 
or less closely what the fish or chameleon sees. It 
not due to pigmentation of the skin. 


is 


SURFACE FILMS AS PLASTIC SOLIDS 


Robert E. Wilson, director of the Research Labora- 
tory of Applied Chemistry, Massachusetts Institute of 
Technology, gave a general address on the structure of 
surface films. 3v a variety of new and ingenious 
methods it was demonstrated that the stability of most, 
if not all, stable bubbles is due, not to the mere lower- 
ing of surface tension, but to the formation of plastic 
solid, rather than liquid, films at the liquid-gas interface. 
These films are probably gel-like in structure, and owe 
their formation to the concentration of the bubble- 
forming material (such as soap) at the interface. The 
same essential conclusions were also shown to apply to 
the interfacial films between oil and water, which are 
formed by the ordinary emulsifying agents. Here again 
the presence of a plastic solid, rather than a liquid 
film, is the main factor in preventing coalescence of the 
drops. Plastic solid films also appear to play an 
important part in lubrication. 

Prof. Wilson also showed that the presence of these 
solid films, at all except the lowest concentrations of 
materials such as sodium stearate and saponin, caused 
erroneously high results in the ordinary (Du Nuoy or 
drop weight) methods of measuring surface tension 
between solutions and air or oil, etc. The measure- 
ments in such cases really represent the sum of the 
surface tension plus the frictional resistance to ruptur- 
ing the film. While it has not yet been found possible 
definitely to separate the two effects, they are at least 
of the same order of magnitude, and in many cases the 
frictional forces are larger than the surface tension 
forces, as witnessed by the grotesque deformed and 
pointed, and yet stable, drops, of which pictures were 
shown. 

Indeed, the results may account for the hitherto un- 
explained fact that certain concentrated soap solutions 
will spontaneously emulsify oil, which would appear 
to indicate a negative interfacial surface tension, and 
yet oil dropped into the solution gives a reasonably 
definite drop weight which calculates over to positive 
value for the interfacial surface tension. 


RELATION BETWEEN THE STABILITY AND THE STRUCTURE 
OF MOLECULES 


Irving Langmuir amplified his previous presentations 
of the octet theory by showing the part played by elec- 
trons held in common between the positive fields of two 
atomic nuclei forming a molecule. The fundamental 
hypothesis states that stability is attained when the 
negative shell has its full quota of electrons as based 
on the structure of the inert helium series. An outer 
shell is not stable until it contains eight electrons; thus 
a stable molecule differs from the inert elements mainly 
in having more than one positive nucleus and holding 
ene or more electrons in common. 


Double bonds exist 
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where two electrons are held in common by two nuclei 
and triple bonds exist where three are shared. 


IONIZATION OF ELECTROLYTES 


The activity of the ions or ionic strength of an elec- 
trolyte forms the basis of theoretical work with solu- 
tions. Prof. Gilbert N. Lewis has recently calculated 
tables from laboratory determinations which will form 
4 very valuable addition to the present store of con- 
stants. It is predicted that mixed salt concentrations 
at saturation can be calculated and of course all work 
on electrolysis will be greatly benefited. The paper will 
be published in the current issue of the Journal of the 
American Chemical Society. 


The Chamber of Commerce Luncheon 

At the luncheon in the Chamber of Commerce there 
were over 1,000 present, and Dr. Arthur D. Little of 
Boston gave a popular talk. men, he said, 
deal in dollars. They go out after them and they have 
accountants to keep record of them, and they discuss 
them constantly. 3ut dollars are only symbols 
things, while things are materials and labor; and labor 
creates value only as it works on things. Now the 
nature and control of materials is the province of chem- 
istry. Therefore chemistry is a partner in the manu- 
facturer’s business; a closer partner than the Federal 
Reserve Bank or the labor union. We have lawvers to 
look after man-made laws, but chemistry deals with its 
own laws, and a chemist is a counselor of chemical laws. 
Men who have to do with materials need chemical serv 
ice, and since we have but one chemist to every 7,000 
of our population, it is time that live men began to 
look around for good ones. One ounce of whiskey in 
55 gal. of water makes a dilute drink, and that is the 
ratio of our mixture of chemists to people in this coun- 
try; of men who study the ways of materials. 

He cited a great number of instances in which the 
chemist had saved situations and added to the wealth of 
the nation, and explained in an illuminating manner the 
chemical foundation of production. He showed it should 
be the controlling consideration in regard to raw mate- 
rials, how it finds suitable substitutes for materials 
needed that are too costly or too rare, and how it finds 
new outlets for products. He explained the value of 
scientific control of production, as well how the 
chemist finds new uses for existing plants. The audit 
and sheet balance is a record of past performances. The 
research laboratory provides for future 
performances. 


Business 


ot 


as 


and aids in 


Petroleum Section 

The question of organizing a Petroleum Section of 
the American Chemical Society was first taken up and 
discussed seriously in February of this year; the ap- 
proval of the national officers was obtained early in 
March and the work of enrolling members and pre 
paring a program was begun at once. Encouraging 
comment was received and about fifty persons indicated 
their intention of joining the Section; but the real pros- 
pect of success could not be judged until the test of 
holding a meeting had been applied. no 
time after Wednesday morning, April 27, when the 
Section first met, was the fate of the project in any 
doubt. 

In the field of petroleum so much of the research work 
and the information available are in the hands of the 
representatives of the industry thot their support and 
co-operation are absolutely essential to success. That 


However, at 
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such support and co-operation were being given was 
indicated by the presence of the chief chemists and 
technical directors of many large oil companies, a num- 
ber of whom had traveled long distances to be present. 
These and an adequate representation from the uni- 
versities and research institutions filled to overflowing 
the small room first assigned for the meetings of the 
section and two movings were necessary before ade- 
quate quarters were found. 

The time of the Section was divided between the busi- 
ness of organization and a short but very interesting 
program of papers. In arranging for the meeting, the 
Council, through the national officers, had appointed Dr. 
T. G. Delbridge, of Philadelphia, chairman and Dr. W. 
A. Gruse, of Pittsburgh, secretary. The organization, 
as voted by the meeting, provides in addition for a vice- 
chairman and an executive committee of five members, 
who are to conduct the business of the Section; the pay- 
ments of dues were decided upon, and in order to 
facilitate and stimulate intelligent discussion of papers 
it was voted to circulate, prior to a meeting, abstracts 
of all papers to be presented; the circulation of written 
discussion was also considered. Standing committees 
on papers and on membership were provided for. 


HYDROCARBONS THAT CANNOT 
BE DISTILLED 


PETROLEUM 


The first paper on the program which followed the 
preliminary organization was one by Dr. Charles F. 
Mabery, of the Case School of Applied Science, Cleve- 
land, by seniority and by merit dean of investigators in 
the field of petroleum chemistry in this country. Dr. 
Mabery’s paper was on “A Method for the Separation of 
Petroleum Hydrocarbons That Cannot Be Distilled.” 
The principle employed was that of fractional solubility 
in hot ether-aleéhol; by repeated treatments the author 
has separated individual hydrocarbons from the residue 
of petroleum oils non-volatile in vacuo above 300 deg.; 
the hydrocarbons were identified by specific gravity and 
molecular weight determinations and by elementary 
analysis and were found to belong to the series C,H.,-s 
to C,H,,.,.. The compositoin of the heavy fractions of 
petroleum oils have long remained terra incognita, and 
Dr. Mabery has given many younger investigators a 
splendid example of patience and courage in under- 
taking such difficult and time-consuming work. 


SOME CHEMICAL CONSIDERATIONS OF PETROLEUM 
REFINING 

Dr. B. T. Brooks, in a paper on “Some Chemical Con- 
siderations of Petroleum Refining,” made a plea for a 
closer connection between pure organic chemistry and 
petroleum technology, and for better dissemination of 
information now in the files of private organizations. 
Dr. Brooks pointed out some influences tending to make 
the oil industry more like what a good industry should 
be, chief of which is the growing scarcity of crude oil. 
He characterized present-day practice in oil refining 
as highly unscientific, and in an interesting review of 
recent work explained some of the possibilities for 
technical improvements. Dr. Brooks voiced the opinion 
of many present when he called attention to the need 
in this country of a journal resembling the Journal of 
the Institution of Petroleum Technologists, where per- 
sons engaged in petroleum work could find both an ade- 
quate record of all reliable work and could also be 
assured of a medium which would bring their researches 
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to the attention of all those interested. This paper 
will be published in full in a subsequent issue. 


EXPERIMENTS WITH OILS AND OIL MIXTURES 


Dr. R. E. Wilson, director of the Research Laboratory 
of Applied Chemistry at M. I. T., presented two interest- 
ing papers. In the first, read by himself, Dr. Wilson 
explained a very accurate but simple method of deter- 
mining the initial and various partial condensation 
temperatures of kerosene- or gasoline-air mixtures. A 
Socony kerosene mixed with air in the proportion of 
14.5 to 1 gave a dew-point of 232 deg. F. at one atmos- 
phere total pressure, and a Socony gasoline under iden- 
tical conditions gave 97 deg. F. The data were pre- 
sented for a wide range of conditions. Of great interest 
were the data which the work supplied on the total heat 
of kerosene and kerosene-air mixtures. The second 
paper, jointly with L. W. Parsons and read by Dr. Par- 
sons, described work carried out co-operatively with 
the Vacuum Oil Co. on a method for measuring the 
true color of oils, using the Dubosq instrument and giv- 
ing results on a scale directly related to the Lovibond. 
The unknown oil was measured in a thin film of known 
thickness, and compared with varying thicknesses of an 
oil solution of standard color. The method permits the 
determination of batch colors from effluent colors dur- 
ing filtration, provided the weight cf oil is known. 


OTHER PAPERS PRESENTED 


Dr. F. H. Garner read a paper written jointly with 
Dr. W. F. Faragher on “Removal of Hydrogen Chloride 
From Chlorohydrocarbons.” The effect of temperature 
and various catalysts on this reaction, so important in 
the preparation of unsaturated compounds, was studied, 
and a method was presented for the preparation of 
olefines. 

C. J. Rodman presented a new and very accurate 
method for determining very small percentages of water 
in transformer oils, depending on evaporation in vacuo 
and absorption by phosphorus pentoxide. 

Dr. E. W. Dean and F. W. Lane, of the Bureau of 
Mines, reported, in a paper read by Dr. Lane, on a study 
of the variation with temperature of the viscosity of 
some typical American oils and their fractions. The 
authors found that their curves could be represented 
by a general equation, and pointed out that there was no 
reliable method for calculating viscosities for oils for 
which less than three values have been determined at 
different temperatures. 

Dr. W. A. Gruse read a paper by W. F. Faragher, F. 
H. Garner and himself, in which a résumé was given 
of a study of the measurement of unsaturation in 
cracked gasolines and unsaturated hydrocarbons by the 
determination of the iodine number; particular atten- 
tion was paid to the variation of the iodine number with 
time and quantity of material. 

Dr. W. F. Parish, in a paper presented in his absence 
by W. F. Faragher, reported on the interesting topic 
of reclaiming used motor oils; he brought out the fact 
that the reclaimed oils (mixed with soda ash and blown 
with steam) were better than new oils, after the 
removal of absorbed heavy ends of motor fuel, because 
the high temperatures in the explosion chamber served 
to decompose the lighter constituents. Dr. Parish 


brought out the desirability of perfecting a standardized 
form of reclaiming apparatus which could be used by 
persons without technical training, and emphasized the 
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fact that the oil drawn from a motor after a thousand 
miles’ running is not a waste product, but can easily 
be reclaimed. 

Dr. C. E. Waters reported on a continuation of his 
well-known work on the oxidation of lubricating oils. 
The paper was read by Dr. F. R. Baxter, and was a 
study of the catalytic influence of various metals on the 
oxidation of oils being tested in the Waters apparatus. 
The influence of copper was so marked that the author 
closed with a suggestion that transformers be made 
of zinc or aluminum and that bearing metals should 
contain no copper. 


Division of Industrial and Engineering Chemistry 

The meeting of this division, which has always been 
looked forward to in preceding years with anticipation 
as a source of profitable information for chemical engi- 
neers, was a distinct disappointment to the members 
who heard the papers presented. While there were sev- 
eral of extreme high merit as scientific presentations 
outlined in the following paragraphs, the very poor 
average called forth some caustic comments from the 
members at the close of the session. 


RATE OF DRYING OF SOLID MATERIALS 


Those who expected the drying symposium to be 
worth while were not disappointed in the excellent 
scientific address delivered by W. K. Lewis on “The 
Rate of Drying Solid Materials.” This paper was the 
result of seven or eight years’ scientific investigation 
at the Massachusetts Institute of Technology and dealt 
with the mechanism of evaporation of water from the 
surface of solids. 

All solids hold water adsorbed on their surfaces in 
moist air. Solids can never be dried below the equilib- 
rium point, which depends on the humidity and the 
temperature. The only water which will evaporate is 
the free water. This adsorbed water behaves as though 
its equilibrium moisture were the same as that of the 
solids. 

For the simplest mathematical example sheet mate- 
rials were chosen to prove out the process involved. 

The accompanying diagram 
shows a sheet of material * 
under consideration. The 
distance MN represents the i 
space on this sheet under test. 
Let this sheet be divided by 
the center line as shown, then | 
the space included between the 
lines to the left of the center al 
line represents the original . 
moisture content of the sheet. 
The line AB represents the 
average concentration of mois- 
ture, or the differential gradi- | 
ent throughout the sheet. It . 
is not really a straight line, 
but will do for practical indus- 
trial approximation. | 


»=z 





z< 
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The moisture within the 
body of this material must be 
permitted to get to the sur- 
face. Evaporation at the sur- 
face and diffusion of moisture from the material are the 
two processes involved in getting rid of this moisture. 
Both are really a problem of diffusion, since the moisture 
must be diffused through the air. There is a difference 
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in the operation of the process of removing the moisture 
at low temperatures and high temperatures when figured 


mathematically. Let w equal the surface concentration 
of water. Then 
dw 
= br 
dt 


where b is a constant depending upon the drying con- 
ditions and x is the moisture content of the surface. 
dw 


Sabw 
dt ~~ (2a+bL)L 

When diffusion is rapid as in the case of wood pulp, 

then 
dw 2bw 
dt 6€6L 

When the evaporation is slow, 

dw 4aw 
dt =s L? 

Experimental data were presented to prove this in 
the form of numerous curves. In the first case time 
in minutes was plotted against per cent of moisture 
to show when the moisture content of the solid reached 
the equilibrium of that of the air. Another curve was 
presented to show the rate of twine drying. 

Most sheet materials shrink when they dry, and 
allowance must be quantitatively made in the equation 
when these curves are plotted. Other slides showed the 
adiabatic air-drying of heel board corrected for shrink- 
age. The rate of diffusion is proportional to the dif- 
ference between partial pressure of moisture on the 
surface and partial pressure of the drying air. 

Further curves were presented to show that the rate 
of drying is inversely proportional to the thickness of 
the material and that the drying is constant at constant 
air velocity. The rate of drying then varies with the 
air velocity. 

It was found during these investigations that the 
ratio of water taken out of the substance to the heat 
put into the drying operation exactly equals the specific 
heat of the substance. Materials in which diffusion is 
slow as in the case of tightly twisted twine, for instance, 
dried at a rate inversely proportional to the square of 
the thickness. In the case of soap, where the diffusion 
is extremely slow, the moisture recedes into the center 
of the cake, slowing up the drying process. There is no 
relation between diffusion and the rate occurs in 
swift drying shown by the formule, which datum con- 
firms the theory given in the first paragraphs. Re- 
moval of an organic solvent by drying from fibrous 
material operates just like drying out of water. 

In summarizing, the conditions surrounding the proc- 
ess of drying are: (1) Care so as not to injure mate- 
rial dried; (2) adequate air supply; (3) adequate heat 
supply; (4) adequate time to complete the process. The 
first three items are taken care of in industrial drying 
today, but the fourth is now empirical and the author 
believes that the time factor may be quantitatively 
worked out so as to permit the drying of industrial 
materials on a definite scientific basis. 


as 


THEORY OF ATMOSPHERIC EVAPORATION 


W. H. Carrier’s paper on the theory of atmospheric 
drying involved the development of numerous drying 
formule, as well as the treatment of the subject from a 
physical and thermodynamic viewpoint. The work was 
carried out with particular reference to compartment 
drying, although the data may be applied to other types. 
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Since this work involved so many calculations, it would 
have been better published than read before the mem- 
bers, since it only consumed time. It was impossible 
to follow the rapid reading of so many calculations. 


THE COMPARTMENT DRIER 


A. E. Stacey, in collaboration with W. H. Carrier, 
presented a paper on the compartment drier, treating 
the subject from a chemical and physical viewpoint. 
The work contained the operations involved in the 
process of compartment drying and a!so covered the 
method of drying by silica gels. Numerous slides were 
presented showing all types of compartment driers now 
installed in the industry. 


DIRECT-HEAT ROTARY DRYING APPARATUS 

Like the preceding paper, the one given by R. G. 
Merz, on the direct-heat rotary drying apparatus, cov- 
ered little material that is not already known to the 
It was an exposition of the different 
mechanical developments of rotary driers and discussion 
of the industries where they may be applied. The ro- 
tary drier was first developed for the drying of ores in 
the mining metallurgical industries and is now 
finding a wide application in the chemically-controlled 
industries. It is adapted to installations: where large 
quantities of materials must be dried at low tempera- 
tures, when such material will not be injured by con- 
tinued abrasion in the revolving barrel. 


users of driers. 


and 


TUNNEL DRIERS 

G. B. Ridley spoke from an engineering viewpoint 
on the installation and operation of tunnel driers as 
applied to the dehydrating fruit plants on the Pacific 
These driers are similar in construction to the 
well-known tunnel kiln used in the ceramic industries, 
and may be operated by the application of steam, hot 
air or direct heat, steam being the most easily regu- 
lated temperature can be Trays of 
the material are loaded on rack cars, which are in turn 
whee'ed through the long tunnels and submitted to the 
drying air. Excellent engineering data were presented 
methods of scientific control by charts and 
diagrams. The tunnel drier is cheap and convenient, 
will handle any material, can be accurately controlled, 
etc. It is better to enter the cars at the hot end of 
the tunnel the material will stand the high 
initial heat, because more rapid drying prevents case- 
hardening or leathery consistency being given the 
material; and in the case of fruit, maintains the flavor. 
This drier operates more economically with large air 
circulation to control humidity. Efficiencies of furnaces 
or driers range from 92 to 98.5 per cent. Direct heat 
is the most efficient way if correctly applied. 


Coast. 


where low used. 


to show 


where 


THE SPRAY PROCESS 

Fleming, of the Merrill-Soule Co., Syracuse, 
N. Y., talked on the spray process of drying as orig- 
inally invented in Germany in 1901, for the drying of 
milk, blood, albumen, etc. The manufacture of pow- 
dered milk by this process was started in the United 
It was later modified to provide for the 
condensation of the liquid before it enters the driers. 

The apparatus needed consists first of an air scrubber 
to clean the air before introducing to the spray room. 
The water-washed or better vet filtered 
through ecctton wool layers. Blowers provide the air 
| in some cases an exhauster is used on the 


R. S. 


States in 1905. 


air may be 


pressure at 
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finishing end of the system. Steam pipe is placed over 
which the drying air may be passed and finally a set of 
sprays operate in the drying chamber where the hot air 
hits the fine material. This chamber usually consists 
of a large rectangular room with the liquid sprayed 
into the air from the ceiling. The atomizer proper may 
be air-sprays, operated by compressed air or by intro- 
ducing the liquid under hydraulic pressure. Finally, a 
dust collector may be installed to operate in conjunction 
with a filter at the end of the system to save the fine 
dusts. 

In actual operation very intimate mixture of air and 
particles is secured, causing an intense evaporation on 
the surface of each droplet. This occurs so rapidly that 
the droplet is kept cool. It is an especia!ly efficient way 
to obviate injury by heat where some organic substances 
are handled. The greatest danger for such substances 
is when the mass is in the stage between a sirupy and 
dry condition. This state is passed instantly in the 
spray-drying process. The expense of drying by this 
method is too high for inexpensive substances, but 
where milk, sugar and other organic liquids, including 
blood and albumen, are to be dried, the efficiency more 
than overcomes the high cost. 

Where concentrated liquid is fed into the sprays 
larger particles are produced, so that there is less bulk 
and greater solubility when the substances are to be 
redissolved in water when used. Among other types of 
substances glucose has been successfully dried. This 
paper holds interest for many people who have special 
problems in drying difficult liquids. 

VACUUM DRYING 

B. J. Van Marle discussed the subject of vacuum dry- 
ing and the various equipment used, including rotary, 
shelf and drum driers. There are no universal driers 
for any material and the fields overlap. The quantity 
of product and cost are considerations in deciding which 
equipment will best handle same. The cost of vacuum 
driers is high because strength to resist pressure is 
needed. They are not suitable for large quantities, par- 
ticularly the shelf type. This paper was a good expo- 
sition of the manufacturers’ line of equipment in vari- 
ous fields where it is employed. 


TESTS OF COUNTER-CURRENT KELP DRIERS 


E. C. Spencer described the test on small counter- 
current kelp driers which showed that the thermal effi- 
ciency of the counter-current drier was 78 per cent on 
a 4-ton drier as compared with 88 per cent on a uni- 
directional drier. 


DISCUSSION ON DRYING SYMPOSIUM 


The informal discussion after the presentation of 
these papers developed the fact that in the spray proc- 
ess of drying usually about one-third of the total solids 
obtained is collected in the dust collector at the end 
of the process; also that the particles dry in a spherical 
condition. Preconcentration affects size of particle 
more than any variations in the pressure on the spray. 
Sugar has not been successfully dried by the spray 
process because the particles land on the floor in a 
molten condition and therefore form a sticky mass. 
Glucose, however, behaves admirably. 

A. V. H. Mory further brought out that it is better 
to cause the liquids to boil in vacuum drying. He fur- 
ther developed that in compartment drying in an orig- 
inal design, the air was introduced at the top of the 
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tunnel at one end and drifted through the material to 
the bottom of the tunnel at the other. In putting a 
blower counter-current to the current of drying air an 
equal distribution of air was obtained through the en- 
tire mass or space of the drier. Mr. Stacey attributed 
this result to the additional amount of air entering the 
drier, but Dr. W. K. Lewis showed that it was due to 
the high velocity causing a turbulent motion which 
brought more of the same air in contact with the mate- 
rial. In other words, when the velocity of air is slow 
it simply drifts through, drying the nearest edges of 
the pieces in question, while in the case of a rapid 
velocity of air it becomes turbulent and presents con- 
tinually unsaturated portions of air to the wet mass to 
be dried. The critical velocity from the straight line 
to the turbulent motion is greater in the case of air 
than water. Turbulent motion in a drier is exceedingly 
important. 

Crosby Field, of the Allied Chemical Corporation, 
criticized the types of papers presented in that the 
manufacturers did not go into mechanical details. In 
general they design driers by hanging metal around 
the drying idea, and this metal is not distributed to the 
best mechanical advantage. Mr. Gertz, of C. O. Bartlett 
& Snow Co., laid the responsibility for this condition on 
the purchasers of driers, who buy on cost rather than 
quality of design. The manufacturers are therefore 
forced to skin the design down to meet the competition. 
It was very evident on the whole that the members were 
not satisfied with this symposium. 


Other Papers 


METHOD OF TESTING FILTER CAKE OBTAINED IN 
REFINING VEGETABLE AND ANIMAL OILS 


Charles Baskerville presented samples and described 
the methods for treating filter cake obtained in refining 
vegetable and animal oils. Crude linters are introduced 
into the filter cake to act much in the same manner as 
hair in plaster. When the cake is removed it is treated 
with sulphuric acid solution and the linters are sepa- 
rated in centrifugals. More than 93 per cent of the 5} 
per cent free fatty acid found in the cake coconut 
oil was recovered. There is a considerable overall sav- 
ing of free fatty acid, say about 1 per cent, and the 
process has been installed in six plants which obtain 
a saving of 6,000 tons per annum. The samples pre- 
sented showed very excellent recoveries of cottonseed 
oil, soya-bean oil, peanut oil, coconut oils, etc. 


APPLICATION OF THE COTTRELL PRECIPITATOR TO 
THE WOoD-DISTILLATION PROCESS 


L. F. Hawley, of the Forest Products Laboratory, de- 
scribed research carried on in the use of the Cottrell 
precipitator to recover mists in the wood-distillation 
process. The so-called dissolved tar which is removed 
from the pyroligneous acid by distilling off the acids is 
not a tar like the coal tar consisting of oils and pitch, 
but is really a pitch containing very small proportions 
of oil and soluble in the pyroligneous acids on account 
of the presence of acetic acid and methanol. Such con- 
taminating pitch is carried over in the form of a fog 
or mist consisting of very fine drops of liquid pitch. 

It is found that since the Cottrell precipitator is able 
to precipitate fine particles of liquid or solids when car- 
ried in a stream of gas, it should be introduced into 
this process, and was therefore connected between the 
retort and condenser of the small wood-distillation ap- 
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paratus. During the first run the precipitator was 
heated so that the vapors at the outlets from the pre- 
cipitators had a temperature of about 160 deg. C. On 
examining the inside of the precipitator it was found 
that a deposit of hard pitch had been built up from the 
inside surface of the tubes. The temperature of the 
precipitator was then run near 100 deg. C. to collect 
the small amount of liquid with the hard pitch. This 
tar was not very thick even at ordinary temperature and 
was sufficiently liquid to drain from the tubes without 
any difficulty. 

Although the small-scale experiments have not re- 
moved the last traces of pitch and although a satisfac- 
tory acetate of lime could not be made from the directly 
neutralized pyroligneous acid, yet they have shown that 
the general idea of precipitating tar from hot vapor is a 
possibility and that in a commercial-scale apparatus the 
formation of secondary tar may be more complete be- 
fore the vapors leave the retort, and therefore a purer 
pyroligneous acid can be obtained by this method. The 
complete equipment will be described in a future num- 
ber of CHEMICAL & METALLURGICAL ENGINEERING. 


ALCOHOL AND CHEMICAL INDUSTRIES 


J. M. Doran, in discussing the use of alcohol in the 
chemical industries, showed how the present and future 
development, notably the dye industry, is intimately 
bound up with the alcohol industry. 

The Eighteenth Amendment to the Constitution and 
the Volstead act affect this key industry far more vitally 
than the average chemist is aware. Title III of the 
national prohibition act accords special treatment under 
the law to industrial alcohol, but overshadowing all are 
the prohibition features of Title II of the same act, 
wherein alcohol is defined as intoxicating liquor and 
made subject to the restrictions surrounding intoxicat- 
ing liquors. In order to free the alcohol industry and 
dependent and allied chemical industries from the 
strangling rules surrounding liquor under which no 
industry can prosper, it is of utmost importance that 
alcohol be divested of its beverage character. The 
handling and use of pure alcohol in any industry is now 
a liability rather than an asset. 

Under the denaturing provisions of the national pro- 
hibition act it is possible both to enforce prohibition 
and to assure the healthy development of industrial 
alcohol. This may be done by using for denaturant 
some of the chemicals that subsequently follow in a 
process where the industrial alcohol is to be used. In 
other words, select the denaturant for each particular 
user and introduce it ahead of time, thus preventing the 
use of the solution for a beverage. This would place 
the alcohol on a non-beverage basis, thus making the 
technique more efficient in the disposal of the liquor 
phase. The educational and research institutions should 
take this matter up if we are to have a healthy chemical 
industry. 


VALUATION OF OIL-BEARING SEEDS BY FREE 


FATTY ACID OF THE OIL 


Lehman Johnson, in a paper on the valuation of oil- 
bearing seeds by free fatty acid of the oil concludes 
that since below 2 per cent free fatty acid a well-settled 
crude cotton oil is normally prime, making the required 
color and 9 per cent refining loss, and since above 2 per 
cent free fatty acid the refining loss on settling oil 
admits very fairly of a factor, the method presented of 
the value of the oil-bearing seeds by the percentage of 
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oil obtained through extraction of the thoroughly dried 
seed with petrolic ether and determining the free fatty 
acids from this same extract is quite accurate and fair 
enough for commercial purposes, and should eventually 
be substituted for the “cut and count” of damaged seed 
as now provided by the Interstate Cottonseed Crushers’ 
Association, which says, Rule 2, Section 4: “The per- 
centage of damage shall be determined by counting the 
damaged and immature seeds.” The same method is 
probably applicable to other oil-bearing seeds where the 
oil is refined by the alkaline method. 


DETECTION OF CARBON MONOXIDE 


C. R. Hoover presented a method for the detection of 
carbon monoxide with apparatus designed for accom- 
plishing same. The importance of the detection of quan- 
tities of carbon monoxide physiologically harmful is 
shown by the large number of deaths each year due to 
asphyxiation, practically a!l of which are caused by the 
presence of this gas. An increasing number of work- 
ers in the industries, as well as operators of automo- 
biles and other motor vehicles and users of gaseous 
fuels, are exposed to this peril. Carbon monoxide is an 
insidious danger, since it is colorless and odorless, giv- 
ing no warning of its presence through the unaided 
senses. In spite of numerous ingenious chemical and 
thermometric detectors, the effect of the gas upon small 
animals has been practical'y the only method success- 
fully employed. 

The newly developed apparatus consists of a rubber 
aspirator bulb attached to a nickelplated brass tube 
about 6 in. long. A few squeezes of the bulb draws a 
sample of the air being tested through the brass tube, 
which contains activated charcoal to remove gases likely 
to interfere with the test for carbon monoxide, and 
forces it out through a small glass tube containing a 
mixture of fuming sulphuric and iodine pentoxide. If 
carbon monoxide is present, this white solid turns vary- 
ing shades of green, increasing in depth as the amount 
of carbon monoxide increases. By comparison with a 
permanent scale attached to the apparatus the amount 
of gas present is readily determined. The whole deter- 
mination requires but a few seconds and after a few 
minutes the color disappears from the glass tube and 
the test can be repeated. 

More recently an improved device has been con- 
structed. A piston and cylinder with positively operated 
valve replaces the aspirator bulb. This insures a defi- 
nite volume of gas for each test and a shorter time for 
the taking of a sample. The material acted on by the 
carbon monoxide, which is prepared from iodine pen- 
toxide, fuming sulphuric acid and granular pumice 
stone, has been rendered more sensitive so that quan- 
tities of gas as small as 0.03 per cent can be definitely 
shown and fairly accurate analyses of amounts up to 
2 per cent quickly made. The detector is designed for 
use in coal and metal mines, industrial plants using or 
producing gases containing carbon monoxide, garages, 
telephones or telegraph conduit tunnels, holds and stoke 
rooms of ships, boiler rooms, etc. In most of these the 
simple form of detector has already been successfully 
used. In comparing the results of this detector with 
chemical analyses, the following results were obtained: 


Bulb Piston Laboratory 
Method Method Analysis 
0.5 0.6 0.583 
5 4 431 
3 2 161 
2 125 27 
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MICROSCOPE ILLUMINATION WITH REFERENCE TO 
BROWNIAN MOVEMENT AND COMBINATION 
LIGHTING 


A. Silverman showed some experiments with the 
microscope illumination with reference to Brownian 
movement and combination lighting, the first part of 
this paper dealing with the Brownian movement. The 
slide with a hollow-ground depression in which the col- 
loidal solution was placed had dipped into it the lens 
of the microscope, which in turn was surrounded on 
the edge of the depression by a circular lamp. On 
examination it was found that the particles displayed 
Brownian movement much more distinct than ever be- 
fore observed. 

The second part of the paper dealt with combination 
lighting to show in proper detail a fossil insect im- 
bedded in amber. In the contrast illumination of this 
with white background beneath the slide the fossil ap- 
peared only as a dark outline with no detail. Placing 
a black background below the slide some detail was 
shown, but it mainly appeared as a white outline on the 
black. The third slide, showing light background with 
reflected light thrown on the top of the fossil, gave an 
exceedingly fine illumination of perfect detail brought 
out by the illumination. 


RELATION OF STRUCTURE TO FREE ALKALI IN 
SoDIUM SILICATE SOLUTIONS 


William Stericker, of the Mel!on Institute, in discuss- 
ing the relation of structure to free alkali in sodium 
silicate solutions, stated that the literature was full of 
contradictions on this subject, and that the textbooks 
were erroneous. The alkali silica ratio in sodium sili- 
cate solution varies from 1:1 to 1:4. It has not been 
conclusively proved that sodium silicate solutions are 
independent of the free alkali content. Concentrated 
solutions are non-hydrolized. When a layer of water 
was placed on a layer of silicate, fine hair lines were 
seen to wriggle up through the water, showing there 
was some substance present which went quickly into 
solution in the water, and if left te lie long enough, 
an intermediate layer was formed between the water 
and the silicate solution. In studying a solution of 
silicate the sodium hydroxide exists in higher concen- 
tration at the interphase than elsewhere. Basic dyes 
were adsorbed on the surface of the particles, while 
acid dves were not adsorbed by colloidal particles. When 
a basic dyestuff is used as an indicator, it gives the 
concentration at the interphase. In testing with hydro- 
gen ion concentration apparatus it was found that the 
alkali is not hydrolized even in dilute solution. It was 
further found in testing by this method that the con- 
centration of the dilute portions away from the colloidal 
particles was really determined in the two-phase 
system. 

Colloidal particles may contain electric current, and 
this current may account for the discrepancy discov- 
ered. Heating of the solution affects the degree of 
hydrolysis. 

It is then difficult to determine the amount of free 
alkali in sodium silicate solution. No general method 
can be devised. Attention is called to these facts so 
that any attempt to determine free alkali must be made 
under the same concentration as that under which the 
material is to be employed in industrial use—that is, di- 
lute or concentrated—and the temperature of the solu- 
tion must be kept the same as that in the condition under 
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which it is going to be used. The Mellon Institute 


is continuing on this research. 
COMPRESSION EVAPORIZATION 


Gustav Carlsson gave an illustrated talk on the new 
method of concentrating liquids developed in Europe 
recently. This compression evaporation is effected by 
heating the liquid in containers to boiling point and 
compressing the evolved vapors, thus raising the tem- 
perature. 

For complete description of this process see Mr. 
Carlsson’s article in CHEMICAL & METALLURGICAL EN- 
GINEERING, vol. 24, page 645, April 13, 1921. 


ACTION OF LIME ON GREENSAND 


R. Norris Shreve, in discussing the action of lime on 
greensand, delivered the most complete engineering 
paper of the session. Greensand or glauconite, found in 
large deposits along the coast of New Jersey, is treated 
with lime for the recovery of potash salts. Analyses 
of this greensand show 3.4 per cent potash, 0.4 per cent 
soda and 49.8 per cent silica. The Eastern Potash Cor- 
poration is building a plant at New Brunswick, N. J., 
for the recovery of potash and the manufacture of brick 
from the residue. This plant will treat 1,000 tons of 
sand per day with about 900 tons of lime to produce 
65 tons of potash or an equivalent amount of other 
potash salts. Ten rotary kilns will be installed with a 
capacity of 1,800 tons of lime per day and will be 
equipped with revolving coolers. The lime is added to 
the greensand in digesters in the presence of water at 
high temperature and pressure. Caustic soda will be 
obtained as a byproduct. The liquors from the diges- 
tors are run into four large quadruple-effect evaporators 
for treating the weak caustic solution. These evapor- 
ators are 18 ft. in diameter and 55 ft. high. Investiga- 
tion has been made as to the various methods of 
handling this greensand and the result of grinding has 
shown that the best digestion is obtained where 90 per 
cent passes 200 mesh. 

Digestion of the greensand is best carried on under 
high temperatures. The effect of ratio of water used 
shows that digestion increases with the amount of 
water, but it does not pay to handle the water beyond 
the ratio of one part of lime, one part of greensand to 
five parts of water. The effect of substituting caustic 
potash solutions in the ratio of one to one to five of 
greensand, lime and liquid, shows that the action is 
retarded somewhat, but nevertheless it is economical to 
re-use the wash liquors. Five thousand tons of water 
is handled in the plant daily. The plant is so arranged 
that the weak liquors treat the fresh greensand and lime 
and the water from the filter presses is re-used. 

Testing variations in the lime ratio at different diges- 
tion periods, all tests being made at a high temperature 
f 470 to 483 deg. F., proved that the ratio can be 
brought down to 0.85 part of CaO without interfering 
with the reaction. Investigation was further made with 
accelerating solutions of various salts such as calcium 
‘hloride, sodium nitrate and potassium nitrate. 

The plant has a capacity of about 20,000 tons of 
potash per year, and as the market is somewhat limited 
other potassium compounds will be produced, particu- 
larly potassium nitrate and potassium sulphate. If 
either one of these latter salts is added to the primary 
‘harge, it acts as a catalyzer, or accelerator, and in- 
‘reases the potash yield from 61 to 81 per cent. 

It is concluded that for best recovery it is necessary 
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to grind the glauconite to pass 200 mesh, to maintain 
the digestion temperature at about 470 deg. F. for one 
hour, and to use a ratio of greensand, lime and water of 
1 to 0.9 to 5. Sodium nitrate was found to be the best 
accelerator. The product as it comes from the plant 
is an exceedingly pure one, being equal to the ¢.p. prod- 
uct of commerce. 


WATER RESISTANCE OF TREATED CANVAS DURING 
CONTINUOUS EXPOSURE TO WEATHER 


F. T. Veitch, in discussing the water resistance of 
treated canvas during continuous exposure to weather, 
showed that three formule gave 100 per cent results. 
These formule involve the use of petroleum, wool grease, 
beeswax, lead oleate and asphalt. All these increase the 
resistance of canvas to water as well as to wear in a 
marked degree. 

BUSINESS MEETING 

Because of the mass of papers of indifferent value 
that are being presented before the Industrial and Engi- 
neering Chemistry Division it was moved by A. Silver- 
man that the division appoint a committee to pass on 
all papers before they are accepted for delivery before 
the division. The chair is to appoint this committee, 
which wi!l require that the papers be submitted at 
least two weeks in advance of the meeting. This com- 
mittee shall have the right to reject any or all papers, 
and to “bluepencil” such sections of the paper as are 
deemed of no immediate interest ; furthermore, the chair 
is to have the power to limit the discussion on papers so 
that in cases where only a few of the members are 
interested the discussion can be carried on outside of 
the meeting. The chair shall also have the power to 
decide whether the papers be read in abstract or in full. 
The motion was carried. 

This action will eliminate the long historical and bib- 
liographical papers that have tired out the members 
of the division until they left the meetings and missed 
the points of real scientific and engineering interest. 


Dye Division 
The meeting was well attended, and the discussion 
sincere and lively. Most of the papers were of interest 
only to the dye chemist, although a wider interest 
attached to some of them. Generally speaking, but 
with notable exceptions, they lacked that informative 
value for the development of which the division was 
established. American manufacturers have not yet got 
to the point where they dare let very much be said. 
The first paper was “A Contribution to the Estima- 
tion of H Acid,” by Henry R. Lee. 
A NEW 


PROCESS FOR ALIZARINE 


The next was “A New Alizarine,” by 
Charles W. Schaffer. This was a preliminary report of 
laboratory development of a for producing 
alizarine with benzene as the raw material. The gen- 
eral interest consists in the fact that it is one of several 
processes that seem to be coming along to produce 
alizarine from some material other than anthracene. 
When anthracene is removed from coal tar according 
to current practice, the pitch is made unavailable for 
roofing and road making. Now these uses for pitch 
are fundamental to the coal-tar industry in the United 
States, while alizarine is, in effect, the key to the 
vat dye industry. It is, therefore, of leading impor- 
tance that a source of alizarine outside of anthracene 


Process for 


process 


832 


With abundant alizarine we should 
not worry about vat dyes in large quantities. 


be discovered. 


BLEACHING DYED COTTON FABRICS 


Dr. J. Merritt Matthews of New York presented a 
paper on “Bleaching Dyed Cotton Fabrics.” This of 
itself was technical, but the discussion brought out 
some interesting points. It was generally agreed, as 


Dr. Matthews said, that the dye industry has been one- 
sided in its development in this country, with major 
attention to the making of intermediates and dyes, but 
inadequate attention to their application. Dr. Derrick 
of Buffalo confirmed this point, and expressed the wish 
that the color laboratory at Washington would take 
up some of the fundamental problems. We are far 
from adequately informed of the science of dyeing, and 
we do not know what the actual processes are that 
take place when a dye attaches itself to a fiber. An 
immense amount of research in the abstract problem 
and in the physical chemistry of dyeing is urgently 
needed, and yet single manufacturers cannot well un- 
dertake it. (Our own impression is that unfortunately 
they do not undertake it.) There are many old dyes 
that are made in abundance that could be made far 
more fast and stable and even—in short that could be 
made far better than they are—by fundamental study, 
by the exercise of reasonable invention, and by greater 
care in the dyeing. With this Dr. Matthews was in 
hearty agreement, and said that the fast colors of 
antiquity were not due to better dyes, but that the 
ancient methods of dyeing were more careful, more 
laborious, and better than ours. Advances have been 
made in economy at the expense of quality in the art. 
At this point a gentleman familiar with the textile 
industry observed that the methods of the dye-houses 
in mills are deteriorating rather than improving for 
two specific The price of coal is such that 
every process is shortened to the minimum in order to 
save coal, and the requirements of organized labor are 
such that the time of men engaged in the work is 
also made as short as possible. 


reasons: 


INDUSTRIAL NEEDS OF CHEMISTRY IN AMERICA 


Dr. William J. Hale spoke on “The Industrial Needs 
of Chemistry in America,” and these immediate needs 
are real chemists. It would have been a godsend to 
industry if some smart Aleck manufacturers who “have 
no use for physical chemistry” and who have been 
scrapping organized research laboratories on the ground 
that fundamental research is “deadwood” had heard 
and digested this paper. In some cases, however, it 
would require a crowbar to aid their mental digestion. 
Dr. Hale commented with favor on Dr. Derrick’s sug- 
gestion of co-operation with the color laboratory and 
other available facilities for fundamental research, and 
at the Thursday morning session the subject was taken 
up again. 

The chairman, Dr. Davis, recognized that a com- 
petent committee to co-operate with the Government 
laboratories would probably contain men engaged with 
manufacturing concerns and that it might involve sus- 
picion or misunderstanding of their purposes, despite 
the best intentions. 

Dr. Derrick wasn’t worried about that. He said we 
are inviting ourselves to confer with the Washington 
authorities, and that the very purposes that the division 
had in mind were of interest to all manufacturers and 
users of dves. 
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Dr. Alsberg, chief of the Bureau of Chemistry, said 
that color laberatories were established to render publi: 
service, and that the makers and users of colors wer: 
its particuar public. This public did not have t 
invite itself; it was already invited. 

In regard to the character of research it is almosi 
impossible to get appropriations for that of a funda- 
mental character without giving the specific results that 
are expected to ensue from it. To impress the mind of 
Congress any work must be presented to it in terms of 
money value. It must be translated into dollars. This 
is always difficult, and sometimes impossible, and yet 
we can hardly blame Congress for it. It is our busi 
ness to inform the public of the need of these things, 
and then Congress will learn from the public. Most 
of the money appropriated for the Bureau of Chemistry 
goes to the enforcement of the pure food and drugs act. 
In order to demonstrate the need of work in pure 
science for the benefit of legislators Dr. Alsberg had 
tried to segregate the work in pure science that is being 
done in order to solve very practical and definite ques- 
tions, but he found it impossible to make the separation 
that he desired. The bureau has no appropriation for 
any theoretical work of which the immediate practical 
value is not self-evident. He believes that fundamental 
research is especially the province of the Government 
laboratories and those of universities and research 
foundations, while that in applied science is more par- 
ticularly the province of industries—always, of course, 
within reason. Another point is that many problems 
call for years of work; they cannot be solved in an 
hour; and only the Government is rich enough or long- 
lived enough to carry them through. We know how 
pressing is the need of such fundamental knowledge, 
but the public does not. As soon as we can tell the 
public of it so that it can understand, then Congress 
will also understand, and will act. Some industries 
such as farming, and certain branches dealing in food 
products, must be helped in a practical way, but in an 
industry which calls for such meticulous chemical con- 
trol as that of dyes the information needed is the 
nature and behavior of reactions, vapor pressure, 
eutectic points, and fundamental studies within the 
domain of physical chemistry. Dr. Alsberg said that 
he, and he believed his successor, whoever this may be, 
would be glad to give the members of such a committee 
an official, advisory status, and he believed the Secretary 
of Agriculture would take the same attitude. 


IMPORTANCE OF THE DYE INDUSTRY 


Dr. Derrick again referred to the lopsided nature of 
the industry of which Dr. Matthews spoke because 
the underlying principles of the uses of dyes are not 
known. The Germans are working along this line and 
we are not. There are a great number of scientific 
problems, fundamental problems that are not under- 
stood either here or in Germany or anywhere else. To 
solve them requires so many different kinds of scholar- 
ship that no industrial organization can afford to make 
the necessary appropriations. And yet the men of just 
such varieties of scholarship are available in Wash- 
ington. He was delighted at the broad-minded way in 
which Dr. Alsberg had presented the attitude of the 
Bureau of Chemisthy. Here is a way to get many 
of the problems solved. The people interested are the 
whole public rather than individual manufacturers. 


Dyes are merely raw materials; the thing desired is 
good textiles, etc., at once cheap, and dyed, not only 
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properly, or even in the best way known; they should 
be dyed in the best way possible, which is an entirely 
different thing. 


COMMITTEE APPOINTED TO SECURE CO-OPERATION 
WITH THE GOVERNMENT 


A great deal of enthusiastic discussion followed for 
which we have not space, but the general agreement 
was the need of fundamental research. A motion was 
passed to create a committee of three, of which Dr. 
Derrick should be one, to confer with the Bureau 
of Chemistry at Washington and other available estab- 
lishments, with the view to planning for co-operation, 
under all necessary formalities, and under the approval 
of the governing body of the American Chemical 
Society. It seems probable that this committee will 
have the opportunity to succeed in this important work. 

Dr. C. R. de Long of the Tariff Commission sent a 
record of the dyes imported in 1920, which we print 
elsewhere. 


Cellulose Section 


This was the first meeting of the section and the 
crowded attendance, together with the high standard of 
the papers presented, indicated a widespread interest in 
the subject. The topic which attracted greatest atten- 
tion was that of the symposium relating to “Our 
Future Supply of Liquid Fuel,” and the ensuing dis- 
cussion indicated a lively appreciation of the gravity of 
the subject. The communication by T. A. Boyd of the 
General Motors Co. showed that the number of auto- 
mobiles and trucks in use in the United States has 
increased from about 1,000,000 in 1912 to about 9,000,- 
000 in 1920, or an average increase of over 1,000,000 
a year. Crude oil, the principal source of motor fuel 
for motor vehicles, has shown an increase in domestic 
production from around 220,000,000 to 440,000,000 bbl. 
per year, so that while the number of motor vehicles in 
use has multplied about ninefold, the output of domestic 
crude oil products has only doubled. 

The production of crude oil has increased since 1909 
about 140 per cent, that of gasoline about 800 per cent, 
but the number of automobiles registered has risen 
2,570 per cent. The consequent enormous demand for 
gasoline has been met, partly by increasing the boiling 
point range, partly by extracting liquid hydrocarbons 
and partly by cracking. According to the U. S. Geo- 
logical Survey the unmined supply of petroleum is 
roughly 6,000,000,000 bbl., which, if the present rate of 
production is maintained, will be exhausted in about 
thirteen years. From these figures it is apparent that 
some other source of liquid fuel must be found, and 
cellulose in the form of plant life appears to offer 
interesting possibilities. 


POSSIBILITIES OF THE TROPICS TO FURNISH MATERIALS 
FOR CELLULOSE AND CARBOHYDRATES 


It was shown by H. N. Whitford, professor of tropical 
restry, Yale University, that a possible solution is to 
found in the utilization of the solar heat of the 
‘ropics for the growth of cellulose materials such as 
‘ssava, nipa palm and especially bamboo. Thus an area 
the Philippines of about 63,000 square miles, if 
anted with selected species of bamboo, might be 
<pected to yield cellulose material from which an 
mount of alcohol equivalent to the present annual con- 
imption of gasoline could be obtained. Other interest- 
g data relative to cassava and the nipa palm were 
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given, as for instance that the present annual product of 
“nipa alcohol” from quite a small area in the Philippines 
amounts to 3,000,000 gal. 


POSSIBILITIES OF A FUTURE FUEL SUPPLY 
FROM OUR FORESTS 


R. C. Hawley, also of Yale University, pointed out 
that the forest resources of the United States are 
capable of supplying waste wood annually to the amount 
of 11,000,000,000 cu.ft., equivalent to 2,475,000,000 gal. 
of a colloidal fuel to be obtained by peptization of a 
entirely neglected. 

In view of the important results recently obtained by 
F. B. LaForge of the Bureau of Chemistry on the pro- 
duction of furfuraldehyde from corn cobs, it was of 
interest to learn that if the total waste cellulose material 
represented by the corn stalks and cobs could be utilized 
for the production of furfuraldehyde, it would yield 
approximately 3,900,000,000 gal., or sufficient to replace 
our present supply of gasoline. The material has been 
tried out as a motor fuel and has the great disadvantage 
of causing pre-ignition in the motor, but it is confidently 
believed that this could be overcome. 

In the subsequent discussion of the papers and of the 
part to be played by the chemist attention was drawn to 
the possibility of two solutions of the fuel problem: (a) 
the joint production of furfuraldehyde and alcohol from 
some suitable available raw material, and (b) the use 
of a colloidal fuel to be obtained by peptization of a 
material such as cellobiose by means of alcohol, the 
former to be obtained by the bacterial decomposition 
of wood. In view of the necessity which would arise, in 
attempting to use such a colloidal fuel, of altering the 
entire design of the engine to the Diesel type, earnest 
consideration should be given to the cheapest sources of 
supply of alcohol and furfuraldehyde. In the first place 
it is not practicable to use domestic cereals, as this 
would interfere too seriously with the nation’s food 
supply, but the utilization of cornstalks and cobs, waste 
wood and, further, of the growth in the tropics of some- 
thing in the nature of a cross between a cereal and a 
tree species in order to obtain (as stated by one member) 
“a kind of bamboo filled with starch” is what is required 
as a source of raw material. The problem is a 
fascinating one for the cellulose chemist and offers 
abundant opportunity for research work and the exer- 
cise of the imagination. 


EFFECT OF ADDING VARIOUS CHEMICALS TO Woop, 
PREVIOUS TO DISTILLATION 


The paper of L. F. Hawley on the effect of adding 
various chemicals to wood, previous to distillation, 
showed that an increase in the yield of products could 
be obtained by subjecting the wood to a previous treat- 
ment with 0.5 per cent of sodium carbonate. Curiously 
enough, the sodium remains combined as carbonate at 
the end of the operation. 

In the discussions relating to the manufacture and 
commercial application of nitrocellulose it developed 
that there is no recognized standard method for 
determining the viscosity of such solutions and a com- 
mittee is to be appointed of those interested, with G. E. 
Esselen as chairman and E. Bingham as consultant, to 
work out the details of a standardized, acceptable pro- 
cedure. 

The value of the work being carried out at the Forest 
Products Laboratory on cellulose materials has been 
recently recognized, on the one hand by the increased 
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Government grant of $100,000 and on the other by the 
contribution of the American Paper and Pulp Associa- 
tion. It is considered highly desirable that the chemists 
should have time available for the compilation of mono- 
graphs and special theoretical papers and the following 
resolution was adopted by the section and ordered for- 
warded to the director of the Forest Products Labora- 
tory: 

“The Cellulose Section of the American Chemical 
Society, in session at Rochester, N. Y., congratulates 
the director on the increased Government grant and 
looks forward to increased activity in the matter of 
the acquisition and publication of fundamental scientific 
data and monographs.” 

The chemical changes involved during the infection 
and decay of wood pulp, by Bray and Staidl, also of the 
Forest Products Laboratory, brought out the immense 
financial loss caused by this factor and threw light on 
the nature of the changes occurring. It is this phase of 
the subject which is being financed by the A.P.P.A 


THE MICROSTRUCTURE OF Woop 


the contributions 


Abrams on 


One of interesting was that by 
Allen “The Microstructure of Wood,” this 
work having been financed by the Meade Paper and 
Massachusetts Insti- 
It represents a new technique by 


Pulp interests and carried out at 
tute of Technology. 
means of which chemical changes in the cell structure 
taking place under the influence of chemical and other 
reagents can be readily followed from a study ef micro- 


scopic sections stained or otherwise treated. 


PRACTICE IN CELLULOSE ACETATE AND DOPES 


DURING THE WAR 


EUROPEAN 


the communication on 
“European Practice in Cellulose Acetate and Dopes 
During the War,” by Philip Drinker, that there exists 
a mass of valuable information accumulated by E. C. 
Worden and himself during 1914-19 in a special Govern- 
ment report which they presented on the subject. A 
resolution was passed unanimously by the section urging 
the Government to publish such information in the 
report as is not regarded as confidential, since it is con- 
sidered that this would be of great value to the industry. 


It was brought out in 


ACTION OF HYDROBROMIC ACID ON CELLULOSE 
RELATED DERIVATIVES 


AND 


In the paper dealing with “The Action of Hydrobromic 
Acid on Cellulose and Related Derivatives,” by Harold 
Hibbert and Harold S. Hill, higher yields of bromo- 
methyl furfuraldehyde were recorded than obtained by 
Fenton. The fact that dextrose gives a yield of 10 to 
15 per cent of the same crystalline derivative destroys 
the value of this reaction as an argument for the ketonic 
structure of cellulose. 


A PROPOSAL FOR A STANDARD CELLULOSE TO BE 


AVAILABLE FOR RESEARCH 


A paper by B. Johnsen, of the Hammermill Paper Co., 
on “A Proposal for a Standard Cellulose to Be Available 
for Research” gave rise to an animated discussion. The 
author suggests the advisability of having the section 
arrange for the manufacture of a considerable amount 
pure cellulose to be available for the 
and by the general use of which for 
research purposes strictly comparable results would be 
It was stated that the Atlas Powder Co. had 
its willingness to manufacture the material. 


of an especially 


cellulose chemist 


obtained 


expressed 
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A committee was appointed, consisting of B. Johnsen 
a representative of the Atlas Powder Co. and the chair- 
man of the Section (with power to add to their number), 
to draft a tentative scheme of purification, the chairman 
agreeing to bring this to the attention of interested 
parties for their criticism and comment and to have 
the matter referred to the Section for final action at 
the September meeting in New York. 


Rubber Division 


When one considers the great depression which has 
existed in the rubber industry for the past six months 
the Rubber Division was very fortunate in having an\ 
spring meeting at all. Only two papers were presented 
from manufacturers’ laboratories. Ail the others came 
from the universities, the Bureau of Standards or mak 
ers of materials. However, the sessions were well at- 
tended by about fifty interested men and women. Evi- 
dence of constructive thinking and fair mindedness was 
manifested in the discussion which followed each paper. 


TENTATIVE PROCEDURE FOR THE ANALYSIS OF 
RUBBER GOODS 

Tentative methods of analysis, compiled by W. W. 
Evans from the methods of the joint rubber insulation 
committee, the Bureau of Standards and the under- 
writers’ laboratories, had been mailed to all members of 
the Division previous to the meeting. The discussio: 
took the form of outlining various profitable changes 
in the methods as presented. These changes were re 
ferred to the analytical committee, which is composed 
of the following men: Messrs. Collier (Bureau of Stand 
ards), Dugan (Goodvear), Wiegand (Ames Holde 
MacCready), Simmons (Akron University) and Evan 
(Goodrich). Very briefly the methods adopted 
follows: 

Acetone Extract—Use underwriters’ apparatus 
method except dry to constant weight at 70 deg. C. 

Unsaponifiable Material in Acetone Extract—The 
committee is to determine once and for all whether 
alcoholic soda or potash is preferable. Otherwise the 
method is similar to that of the joint rubber insulation 
committee. Calbeck proposed treating the alcoholic soda 
solution with a small amount of silver nitrate to decom- 
pose any aldehydes. His solution keeps longer without 
discoloring. In all such determinations running a 
blank is strongly recommended. 

Free Sulphur—Name changed to “Soluble sulphur.” 
Regular bromine oxidation method recommended. 

Chloroform Extract—Usual procedure. 

Alcoholic Potash Extract—Usual procedure, but com- 
ments under “Saponifiable matter” apply here. 

Total Sulphur—Bureau of Standards method. Cau- 
tion: use only the bromine saturated nitric acid solution 
and allow no free bromine to come in contact with the 
sample. 

Ash, Sulphur in Ash, Barytes 
practice. 


are as 


and 


As per underwriters’ 


THERMAL CONDUCTIVITY OF SOME RUBBER 
COMPOUNDS 


A paper on “Therma! Conductivity of Some Rubbe 
Compounds” was read by A. A. Somerville. A series ‘ 
thin sheets of rubber with thermocouple junctions b: 
tween were placed on a steam chest kept at 100 deg. | 
On top of this pile a vessel containing melting ice mai 


tained a temperature of 0 deg. C. By comparing t! 


time necessary for the center thermocouple to rea 
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maximum temperature for various stocks a measure of 
their relative heat conductivity was obtained. The con- 
ductivities of stocks containing 3 and 10 per cent sul- 
phur on the rubber and 10 per cent sulphur with 
2 per cent accelerator were found the same. This value 
was taken as unity. The following table contains the 
values obtained with 10 per cent sulphur, 2 per cent ac- 
celerator and 150 per cent zinc oxide or its equivalent 
volume of other filler based on 100 parts of rubber: 


I i ar a a a retard aca i BSS ATS AT 1.00 
Zine oxide (150 per cent).... 1.65 
Ny Gilete ead aK Ora , 87 
ON RT EES PE ET EEC TOT ET ee Cer 91 
I 5.9.6 dina ares dow Ae Od ew RN 1.02 
a oie 5g! date ch nat cekia aw we Pike Ba wn eR 1.14 
NS OREO CCE TORT eT OTC Te TLC TE. 1.15 
Ne eee ue ol ee AS es hens 1.23 
EEE EC TCT ee Te . 1.33 
Magnesium carbonate ....... . 1.45 
eee ee . 1.45 
0 EE er ee ee ee ee ee ly ee . 1.67 
Litharge — 
ae 1.86 
eer eT eer ee rr ee een . 1.90 
Barytes (STOURE) ...cccccccccssccccccvess . 2.28 
Barytes (precipitated barium dust)..... 2.65 
age EE err . 1.07 


The state of cure of the various stocks was found to 
have no effect on the conductivity. 


CONTRIBUTION TO THE KNOWLEDGE OF THE RESINS 
OF HEVEA RUBBER 


G. Stafford Whitby and J. Dolid presented a paper 
entitled “Contribution to the Knowledge of the Resins 
of Hevea Rubber.” By the use of glacial acetic acid 
‘ertain crystalloids have been isolated from the acetone 
soluble portion of hevea rubber. Constituent A gives 
an acetate soluble in chloroform melting at 80 deg. C. 
The insoluble portion melts at 169 deg. C. Constituent 
B melts at 62 deg. C. and C melts at 128 deg. C. Its 
formula is C.H,O. Dr. Whitby has definitely estab- 
lished the presence of a rare sugar, quebracheetol, which 
is related to inosite, and has the following structural 
formula: 


CH(OH) CH(OH) 
(CH,O)HC <> CH(OH 
(OH)HC  CH(OH) 


SOLUBILITY OF GASES IN RUBBER AS AFFECTING 
THEIR PERMEABILITY 

“The Solubility of Gases in Rubber as Affecting Their 
Permeability” was treated in a paper by C. 8. Venable 
and Tyler Fuwa. Many syears ago Graham proposed 
that the permeability of a gas through a membrane 
depended on, (a) the concentration and (b) the rate 
1f motion of the molecules. In other words, that P — K 

C  D, K being a constant. Transposed to our 
present terminology this means that the permeability 
P equals the pressure p times the square root of the 
molecular weight divided by the solubility S. 

N., CO, O, and CO, give fairly good constants. But 
hydrogen, methane and ammonia are badly out of line. 
This has led the authors to propose that an additional 
actor depending on the size of the molecules of the 
espective gases should be incorporated in Graham's 
ormula. 

Summarizing: 1. Rubber holds gas by true solution. 

2. The solubility is directly proportional to the pres- 
ure, 


3. Solubility decreases with increase in temperature. 
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4. The sclubi-ity is independent of the degree of vul- 
canization. 

5. There is a relation between solubility and perme- 
ability, of which size of the molecules is probably a 
factor. 


ANALYSIS OF RUBBER GOODS CONTAINING 
ANTIMONY SULPHIDE 


S. Collier and M. Levin described a method of an- 
alysis of rubber goods containing antimony sulphide. 
The method involves separation of fillers by means of 
cymene, and solution in acid. Antimony is separated 
by means of H,S and determined in the regular way. 


THE DIRECT DETERMINATION OF SULPHUR OF 
VULCANIZATION 


S. Collier and M. Levin presented a paper on “The 
Direct Determination of Sulphur of Vulcanization.” 
Sample is acetone extracted, then dissolved in cymene. 
Fillers are removed by centrifuging and filtration. The 
soluble portion is evaporated to dryness and sulphur is 
determined in the usual way with nitric acid and bro- 
mine. 

It is somewhat doubtful if this method gives in all 
cases the true suiphur of vulcanization. The sulphur 
combined with MR and substitutes apparently would be 
included. The method doubtless 
pure gum stocks or where 
known. 


has 
the 


applications ir 


cases 


composition is 


VOLUME INCREASE OF COMPOUNDED 
UNDER STRAIN 


RUBBER 


At the Philadelphia meeting a vear and a half ago 
H. F. Schippel pointed out that compounded 
increases in volume when strained. 
this fact by indirect methods. Henry Green has been 
able to observe and photograph, by means of the micro- 
scope, the actual changes which take place. Working 
with rather coarse barytes, he cavities at 
either end of the barytes crystals. He noted that some 
particles deve'oped cavities when the piece containing 
them was stretched, but some did not. In seeking an 
explanation of this he advanced the theory that many 
of the particles were surrounded with an adsorbed film 
of air. In such cases the rubber did not adhere to the 
crystal. In other cases when this film was absent there 
was adhesion between the rubber and crystals and no 
cavities were obtained. 

Speaking of zinc oxide Mr. Green stated that in a 
stock containing 100 volumes of zine oxide to 100 vol- 
umes of rubber no agglomerates were discernible under 
the microscope. 


rubbe 
He demonstrated 


obtained 


INFLUENCE OF PIPERIDINE-PIPERIDYL-DITHIOCARBA- 
MATE ON VULCANIZATION 


G. Stafford Whitby and O. J. Walker described experi- 
ments on the influence of piperidine-piperidy]-dithiocar- 
bamate on vulcanization. The experiments were per- 
formed in the absence of zinc oxide. In a high sulphur 
stock (10 per cent sulphur on the rubber) piperidine- 
piperidyl-dithiocarbamate becomes a mild 
with excellent aging properties. With zine 
very powerful. 


accelerator 


oxide it is 


A RAPID BOMB METIIOD FOR DETERMINING SULPHUR 
IN RUBBER COMPOUNDS 


the Standard 
the manufacturer of the 


Experiments using a bomb made by 
Calorimeter Co. of Moline, III. 
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Parr calorimeter) were described by W. W. Evans and 
Ruth FE. Meriing. The samples consisted of 0.2 g. rub- 
ber suitably packed in sodium peroxide with a little 
sugar and potassium chlorate on top. Ignition was 


secured as in a Parr calorimeter. The total time for 
running a determination was placed at three hours. 
Results follow: 
S incorporated Nitric Acid-Bromine Bomb 
Method Method 
debe ie 2.2¢ 2.39 
3.5 2.75 2.98 
6.35 3.55 3.73 
6.41 6.36 


The method works with high amounts of sulphur as 
in an antimony tube or hard rubber analysis. A blank 
should be run, as c.p. sodium peroxide sometimes con- 
tains sodium sulphate. 


REACTIONS OF ACCELERATORS DURING 
VULCANIZATION 


Carbo-sulphhydryl accelerators and the action of zinc 
oxide were treated by C. W. Bedford and L. B. Sebrill 
in a paper which described the action of certain accele- 
rators during the cure, advanced a theory for the 
activating effect of zinc oxide and described several 
intensely interesting experiments on the auto-vulcaniza- 
tion of cement without the application of heat—i.e., 
curing at room temperature. The paper may be sum- 
marized briefly as follows: 

1. Sulphur reaction of aniline produces carbo-sulph- 
hydryl group, forms ortho-amido-thiophenol, which on 
oxidation forms the disulphide o-di-thio-aniline. 

) NH, | ) eRe 
\/ +S —\/SH 
Mercaptan 


\NH, H,N 
s— S 
Disulphide 


2 Mols\ ‘SH - S—! 


NH, H,N 
S s |} 
S 


Disulphide + S > | | 


Polysulphide 


2. Kratz, Flower and Shapiro found that rubber can 
be vulcanized, without free sulphur being added, by 
ammonium hydrogen sulphide (NH,SH). Bedford ex- 
plains that the air dissolved in their milled stock was 
sufficient to oxidize the NH,SH, giving some free sulphur. 

3. Meta-diamines readily react with sulphur, form- 
ing disulphides of the type C-S-S-C, which readily take 
up more sulphur to form disulphide-polysulphides. Such 
compounds may be dissolved in hydrochloric acid with- 
out separation of the polysulphide sulphur except on 
long standing. Meta-toluene-diamine reacts readily 
with sulphur without evolution of ammonia. The ac- 
celerating value of meta toluene sulphur reaction prod- 
ucts is thought to be due to the formation of polysul- 
phides. 

4. On the other hand, para-toluene-diamine loses 
ammonia and hydrogen sulphide. Para-phenylene-dia- 
mine behaves similarly. 

5. Porritt has proposed sodium phenolate as an ac- 
celerator. There is evidence in the literature that such 


compounds react with sulphur as low as 100 deg., giv- 
ing thio-phenols, disulphides and polysulphides, in the 
same manner as with aniline or the meta-diamines. 
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6. Aldehyde ammonia reacts with sulphur in boiling 
alcohol, giving off ammonia and hydrogen sulphide. The 
red brownish residue has little curing power. 

7. Some of the factors influencing the rate of forma- 
tion of carbo-sulphydryl and hydrogen sulphide poly- 
sulphides are temperature, presence of various secondary 
or inorganic accelerators, mass action of sulphur and 
the concentration of the materials reacting. 

8. The hydrogen sulphide reaction product of p-ni- 
troso-dimethyl-aniline is an accelerator. Para-nitroso- 
dimethyl-aniline speeds the reaction of carbon disul- 
phide and aniline. Water instead of hydrogen sulphide 
is evolved. 

9. The hydrogen sulphide reduction product of 
p-nitroso-dimethyl-aniline reacts with sulphur to form 
ammonia, H,S and a purple dye. 


CEMENT EXPERIMENTS 


10. Cement Experiments—The base stock consisted 
of pale crepe 100, zinc oxide 10, sulphur 6. The cement 
was made up of 10 g. compound plus 108 g. of benzene; 
118 g. of the cement was placed in each bottle. In 
many cases an equal or greater weight of accelerator 
than the actual weight of compound present was added. 
This was done in order to bring out weak curing action 
and to speed the experiments. 

a. Aniline produced no action. 

b. Ten g. of a mixture of aniline 93 g. and CS, 38 g. 
caused a gelling or curing of the cement in twenty 
hours. 

c. 5.3 g. o-toluidine + 3.8 g. CS, duplicated the above 
in twenty hours. 

d. The same amount of p-toluidine and CS, as above 
did it in eighteen hours. 

e. p-Phenylene-diamine and CS.,, and beta-naphthyl- 
amine + CS, did not gell the cement in two months. 

f. Thiocarbanilide and aniline (11.4 and 4.1 g. 
respectively) did it in ten days. NaOH, CS,, PbO, 
piperidine in place of aniline were not successful acti- 
vators. No action was noticed within two months. 

g. p-Nitroso-dimethyl-aniline, either alone, treated 
with CS, or with H,S, had no action within two months. 
But treated first with HS and then with CS., the cement 
gelled in six days. Nitroso-phenol treated in the same 
way also gelled the cement. 

h. Sodium ethyl xanthate produced a thin gel in 
sixteen days and a thick one in thirty days. 

i. Zinc ethyl xanthate produced a gel in twenty-four 
hours. 

j. Thiophenol and thiophenol + CS, produced no 
action in two months. But zine thiophenol caused auto- 
vulcanization in twenty-four hours. 

k. Mercapto-benzo-thiazole caused gelling in seven 
days, while zinc-mercapto-benzo-thiazole did it in forty- 
eight hours. 

l. The entire experiments were repeated in a pure 
gum cement, without the zinc oxide. Only the three 
zine salts, zinc-ethyl xanthate, zinc thiophenol and zinc- 
mercapto-benzol-thiazole, gave positive results. These 
three compounds and the bases from which they are 
derived (mercapto-benzo-thiazole, etc.) are also excel- 
lent accelerators for heat curing of rubber. 

Summarizing then, the function of zinc oxide seems 
to be in the formation of organic zinc salts with the 
accelerators. These zinc salts are probably the true 
polysulphide formers. That such zinc salts do exist 
Mr. Bedford has demonstrated. 
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REPORTS OF COMMITTEES 


Abstracts—Arrangements have been made with the 
trade papers to carry any articles the division wishes 
published. 

Accelerators—About fifteen accelerators are now on 
the books of the secretary and the members of the Rub- 
ber Division can secure the composition of these by 
writing him. 

Physical Testing—The old committee was discharged 
and the following men appointed on a new committee: 
Messrs. North (Goodyear), Wiegand (Ames Holden 
MacCready), Collier (Bureau of Standards), Grafton 
(Quaker City) and Simmons (Akron University). 


Division of Physical and Inorganic Chemistry 


The schedule of this division was too ambitious, hav- 
ing almost three times as many papers as the average 
group at the meeting and dividing the time for presen- 
tation and assimilation into insufficient periods. At 
least forty of the sixty-five papers should have been 
read only by title, giving the important contributions 
time for detailed consideration. 

The fifteen papers in the Symposium on Contact 
Catalysis in themselves brought out nothing extraordi- 
nary in the way of ideas and were exceeded in value 
by the discussions of Messrs. Langmuir, Taylor, Forbes, 
Fink, Weiss and Bancroft. Dr. Langmuir introduced 
the idea that the boundary between the two phases of 
the catalyst probably located the zone where the reac- 
tion takes place. In the equilibrium between the 
metallic and oxide phases of copper or nickel ideal 
conditions from the point of view of the oscillation 
theory are to be had for catalysis. Without this bound- 
ary phase, no appreciable reaction takes place, so that 
this conception promises at least to augment if not 
entirely supersede the long-honored adsorption theory. 
However, the experimental work of the investigator is 
made even more difficult by this conception, especially if 
he attempts to make quantitative measurements on any- 
thing other than the velocity of his catalyzed reaction. 
A survey of phase boundaries doesn’t seem to be even a 
remote possibility and even if it were, there is no 
reason to believe that the activity would be equally dis- 
tributed over the more or less accessible areas between 
the two phases. The removal of water of crystallization 
from salts in a desiccator is not usually thought of as 
a catalytical phenomenon, but it has been proved to be 
such, the presence of both the hydrous and anhydrous 
phases being essential before the water goes off under 
normal conditions. Superheat or a scratch will induce 
the latter phase. The same phenomenon takes place in 
the calcination of limestone. Copper oxide is not re- 
luced by hydrogen until metallic copper is formed and 
the reaction takes place at the location of the contact 
etween the metal and oxide. 


HIGH-TEMPERATURE NICKEL INACTIVE 


When nickel catalyst is heated above 600 deg. C. 
t gradually falls off in hydrogen adsorption, becoming 
nactive at 1,000 deg. C. R. M. Burns and H. S. Taylor 
resented curves showing measurements made at 
‘rinceton. In studying copper it was found that the 
ydrogen adsorption was very low. A physical study of 
\l the hydrogen catalyzers is being made in their labor- 
‘tory and detailed attention is being given to the phase 
vstems and catalyst surfaces. 

In the discussion Irving Langmuir pointed out that 
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the electron may be an important factor, present theory 
of valence and chemical combination indicating that 
molecules are held together by electronic forces. John 
Morris Weiss drew attention to the lack of knowledge 
of what temperatures exist at the surface of the cata- 
lysts and suggestions were made that they be calculated 
from reaction heats or measured by fine platinum resist- 
ance wire. It is rather doubtful if any useful result 
can be obtained by such methods. 


INFLUENCE OF AGITATION ON REACTION VELOCITY 


R.p.m.’s as a catalyst formed an interesting contri- 
bution by C. H. Milligan and E. Emmet Reid. Whether 
every influence that increases the velocity of a reaction 
is to be taken as catalytical phenomenon is a disputed 
question. Most chemists prefer to class mass, temper- 
ature, concentration and agitation in a category by 
themselves. The authors observed that with agitation 
at 1,000 r.p.m. benzene absorbed 80 c.c. of ethylene per 
minute, forming ethyl benzene and at 13,000 r.p.m., 
1,790 c.c., the same conditions of saturation being taken 
for comparison. Final saturation produced hexa-ethyl- 
benzene. 


CATALYTIC COMBINATION OF HYDROGEN AND OXYGEN 


R. N. Pease and H. S. Taylor reported their study of 
the influence of reduced copper oxide catalyst on the 
reaction of hydrogen and oxygen mixtures below com- 
bustion temperatures. The stability of copper oxide 
in hydrogen at 150 deg. C. was found to be very great, 
no reduced copper appearing until after four days, 
when a small spot appeared. The presence of 2 per cent 
water or oxygen prevents the formation of any reduced 
copper. In the catalytical reaction between the hydro- 
gen and oxygen, the boundary phase between the oxide 
and metal is accepted as the location of the catalytical 
effect, giving a fluctuating equilibrium. 

In the production of hydrogen from water-gas con- 
siderable trouble is had in obtaining a product free 
from carbon monoxide. N. A. Neville and H. S. Taylor 
have worked on a reaction using potassium carbonate as 
a catalyst, whereby carbon dioxide is obtained at tem- 
peratures around 500 deg. C. An explanation of the 
phenomenon cannot be had by simply assuming that the 
salt absorbs carbon dioxide and thus induces its for- 
mation. Perhaps its effect on the carbon itself in main- 
taining temperature and surface uniformity induces the 
reduction of the gaseous water by the carbon monoxide: 


OXIDATION AND REDUCTION IN COPPER CELLS 


In refining copper in electrolytic cells a large part 
of the current is ordinarily spent in oxidation at the 
graphite anode and reduction at the cathode, if iron 
sulphate is present in the electrolyte. Colin G. Fink 
reports that if ferrosilicon anodes are used, the phe- 
nomenon ceases, indicating that there is some inherent 
property in graphite, perhaps oxy-graphite, that cata- 
lyzes the oxidation pheonomenon and prevents oxygen 
being given off at the anode. 


LOW-TEMPERATURE BRIN’S REACTIONS 


James Kendall and F. J. Fuche have recently found 
that mixed oxides of silver, mercury and barium yield 
their peroxides at very much lower temperatures. Suffi- 
cient work has not been done to tell if the effect were 
partial or complete and if the reaction will be valuable 
in making a modified Brin’s process for the separation 
of oxygen from air. 
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STRUCTURE OF THE ICE MOLECULE 

Dennison has recently shown by X-ray crystal analy- 
sis that ice consists of two water mols with the electrons 
arranged in a hexagonal packing. A structure was 
proposed by Irving Langmuir in which the nuclei of 
the four hydrogen atoms hold by their fields of force 
the two oxygen cube atoms, the hydrogen electrons fill- 
ing the shell of the oxygen atom and the nuclei being 
sandwiched in between. 


PURIFICATION OF HELIUM 


When helium becomes loaded with air after it has 
been in use through diffusion of the latter through the 
balloon fabric, it can be purified by a process recently 
developed by Leo Finkelstein and C. B. Seibel. The 
mixture is cooled below the critical temperature of 
nitrogen and filtered through adsorption carbon, which 
takes up both the oxygen and nitrogen. The refining 
plant is mounted on two railroad car trucks and can be 
moved to the various aviation fields. 


INFLUENCE OF GELATIN ON TRANSFERENCE 
NUMBER OF H,SO, 

Alfred L. Ferguson reported a correction in the 
transference number of sulphuric acid, now in the 
literature as 0.177, the new determination being 0.1868 
at 25 deg. C. In studying the influence of gelatin, it 
was found that the gelatin formed a true salt with the 
anion and changed the transference due to the low 
velocity of this complex cation. The concentration cell 
method was used with the formula: 

2 on RT c 
» In 
” k e 
THE ALKALINITY OF SEARLES LAKE BRINE 


The alkalinity of the brine at Searles Lake is due to 
the weak acid soda salts: the carbonates, bicarbonates, 
borates and metaborates. The total CO. content averages 
around 1.84 per cent and the B.O, 1.04 per cent. In 
order to determine the salt composition, the py curve of 
each salt was determined, from which it was possible 
to calculate the composition from the hydrogen ion 
concentration of the raw brine. 


THE VAPOR DENSITY OF TECHNICAL PHOSGENE 

Phosgene constants were reported by F. O. Germann 
agid Vernon Jersey, the boiling point being 8 deg. C., 
vapor pressure at zero 552 mm. and the vapor density 
1.5263 g. per liter. It was observed that the rate of 
hydrolysis was proportional to the wet surface area. 
When the phosgene was passed over wet glass beads, 
the hydrolysis was instantaneous, while if water was 
poured into the liquid phosgene, the reaction proceeded 
only at the interfilm. 


CHROMATIC EMULSIONS 


Chairman Harry N. Holmes entertained the division 
with experiments on the dispersion of light into its 
color elements by transmission through globules formed 
by digesting glycerine, water, amylacetate, benzene and 
pyroxylin into an emulsion. The size of the particles 
did not appear to be a factor, but the glycerine con- 
centration was important. The pyroxylin stabilized 
the emulsion, forming a strong film surface around the 
globules. In daylight the dispersion effect is lost due 
to the mixing of the rays, but with light from a single 
source the phenomenon is very beautiful. 
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Kodak Park Works 


Kodak Park, the largest of the five Rochester estab- 
lishments of the Eastman Kodak Co., is a park of 225 
acres situated just within the northerly limits of the 
city. Eighteen of these acres are laid out in trees, 
shrubs and lawn. Its principal products are photo- 
graphic film and papers, dry p'ates, chemicals and de- 
velopers. Factories are also maintained for the manu- 
facture of raw paper, gelatine and acids (nitric and 
sulphuric) for nitrating purposes, also for the manu- 
facture of wood, paper and fiber boxes, cartons, tin 
containers, film spools and wood parts for cameras. 
Steel and concrete buildings to the number of 114, 
representing an additional floor space of over 80 acres, 
have already been erected for the manufacture of these 
various products. 


FILM CAPACITY 


Some conception of the extent of Kodak Park and 
the various ramifications of the photographic industry 
it contains may be gathered from the fact that the out- 
put in motion picture film alone for last year was over 
50,000,000 ft. per month or, roughly, 125,000 mi-es for 








COTTON DRIER 


the year. Into the manufacture of this and other film 
goes nearly 3,000,000 lb. of cotton per year, and into the 
sensitizing of Eastman products over three tons of pure 
silver bullion every week, or one-twelfth of all the silver 
mined in the United States. 


POWER AND LIGHT 


Power and light are furnished by two turbine and 
four engine-driven electric generators, with a _ total 
capacity of 4,500 kw., or 6,000 hp. Another 2,400 hp. 
is furnished by the Rochester Railway & Light Co.’s 
plant; 2,250 motors are required to operate the machin- 
ery in the buildings. The power house contains twenty- 
two boilers with a total (rated) boiler capacity of 
7,800 hp. 

Above the boilers are the coal bunkers, with a capac- 
ity of 3,200 tons. From these the coal drops through 
chutes to mechanical stokers at the rate of upward of 
400 tons per day. Waste gases from the furnaces pass 
through fuel economizers and ashes are removed by a 
mechanical conveyor. 

Two chimneys, which tower above the power house 
and dominate the landscape for miles around, have a 
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NITRATING 


SILVER 


combined capacity equal to 20,000 boiler horse-power. 
Each is 366 ft. high; one measures 28 ft. at the base 
and 11 ft. at the top, and the other 31 ft. at the base 
and 15{ ft. at the top. These chimneys were built high 
to carry off any possible fumes from nitration. 


REFRIGERATION PLANT 


As moisture or variation of temperature would be 
fatal to uniform film quality, the great rooms in which 
film is sensitized and handled are kept at even tempera- 
ture by a constant supply of cold air. Refrigeration for 
this purpose is maintained by six ammonia compression 
machines of 2,650 tons capacity, and twelve ammonia 
absorption machines of 1,700 tons capacity, a total of 
1,350 tons—suflicient for a city of 200,000 people. A 
fire department is maintained with 150 trained men 
under the direction of a chief and two deputy chiefs. 
They live in close proximity and are available at all 
hours. The fire equipment includes a White motor 
truck, chemical engine, three hose carts, hook and ladder 
truck, salvage and tool wagons, pulmotors, smoke hel- 
mets, diving suits and all the minor paraphernalia at- 
taching to such equipment. In addition to this, twenty- 
seven hose houses are located over hydrants outside 
various buildings, each equipped with 250 ft. of 24-in. 
hose. 


WATER SUPPLY 


The works have an inexhaustible private water sup- 
ply system connected directly with Lake Ontario, six 
miles away. A pumping station on the lake shore, with 
i capacity of 16,000,000 gal., pumps the water through 
a 24-in. main to a 5,000,000-gal. reservoir in the park. 
rhe pumping station there, with a capacity of 12,000,- 
000 gal.—sufficient to supply a city of 150,000 popula- 
ion—maintains a pressure of approximately 100 Ib. 
hroughout the park. A steel tank with a capacity of 
50,000 gal., built 150 ft. above the reservoir, and two 
\uxiliary fire pumps with a capacity of 1,000 gal. each, 
re additional fire precautionary measures. Sixty-eight 
vdrants and four miles of 6, 8, 10, 12 and 16-in. mains 
rridiron the works. 


WELFARE WORK 


The attitude of the company toward its many thou- 
and employees is reflected in the numerous provisions 
or their comfort and physical well-being. These begin 
vith park surroundings; they include lunch facilities, 
recreation grounds, medical service, dental service, 
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reading and rest rooms, and all the other welfare 


features of a modern industrial plant. 


RESEARCH LABORATORY 

Picture making has been made the simple pastime it 
is only because the results of careful investigation into 
the behavior of photographic products have been trans- 
ferred with equally scientific exactness to the sensitive 
materials employed. The right arm of the photographic 
industry is consequently the laboratory, and the com- 
pany maintains one of the most completely equipped and 
best staffed industrial laboratories in the world. 

The laboratory building itself is 80 ft. square, three 
stories in height, and employs a staff of one hundred 
and twenty. In addition to testing laboratories, X-ray 
rooms and studios, the building is equipped with an in- 
dependent plant for the manufacture of photographic 
material on such a scale that the results can be prac- 
tically applied in the manufacturing departments. Here 
also are made the photographic materials required for 
scientific work, for which, of course, there is little or 
no commercial demand. There is no attempt to limit 
laboratory investigation to purely practical ends, and 
the results obtained are available for publication in the 
same way as university and government laboratories 
publish theirs. 


PHOTOGRAPHIC LIBRARY 


A large photographic library, in charge of a trained 
librarian, is maintained in connection with the labora- 
Practically every important photographic work 
in English as well as in foreign languages may be found 
among the 6,500 volumes on its shelves. A large num 
ber of books and magazines on kindred subjects are al 
included. 
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FILM MAKING 


The first process in film making consists in thorough’) 
washing cotton with caustic soda to remove veget 
gum and other impurities. This is done in large rotar) 
vats. To eliminate moisture the cleansed cotton is then 
passed through huge driers. It is then “treated”? with 
a mixture of nitric and sulphuric acid to produce cellu 
Nitrating centrifugals are used for this 
of “perforated 


able 


lose nitrate. 


process. These machines consist bas- 
kets” rotating inside a vat. The cleansed cotton is fed 
into the basket and acids are let into the vat until the 
cotton is immersed. The acids are then immediately 
drawn off and the basket is rotated at high speed for 


draining. 
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NITRATING COTTON 


To remove every trace of acid, the nitrated cotton is 
then put into huge washing machines, which are a 
combination of washing machine and wringer. The 
construction is similar in principle to the nitrating 
centrifuga's. The nitrated cotton contained in per- 
forated baskets is immersed in vats of water, and the 
water drained off after each rinsing. The wringing is 
done by rotating the baskets at high speed. These 
washings are repeated for several weeks. 


FILM “DOPE” 


Washing and drying completed, the nitrated cotton is 
ready for the solvents. These solvents are run into 
“mixers” and the cotton is fed into them through chutes. 
In the mixers—sometimes called dough machines—large 
paddles churn the cotton and solvent together thor- 
oughly. When thoroughly mixed, the solution is a vis- 
cous licuid called “dope.” 

This “dope” is piped to large air tight tanks, where 
it is kept ready to be converted into sheets. This is 
done on what are known as coating machines. An 
elaborate system of filters spreads the mixture evenly 
on highly polished wheels, where it forms a sheet 33 ft. 
wide, 2,000 ft. long and 0.005 in. thick. 

This sheet, when dry, becomes the familiar trans- 
parent film backing or base on which the sensitized 
coating is spread. The accuracy of these machines is 





DOPE TANKS 
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such that the variation in thickness of a sheet from end 


to end, when coated, is not more than the — part of 
an inch. 
SILVER NITRATE 


Silver is the active element in the light sensitized 
material with which film is coated. Pure silver bullion 
is first dissolved in diluted nitric acid to form silver 
nitrate. When evaporated, this is reduced to white 
crystals, which are carefully washed and redissolved 
until all trace of impurities is removed. The pure silver 
nitrate crystals are then placed in trays, a thousand 
ounces to a tray, and stored in aluminum drying closets. 

The compound sensitive to light, known as silver 
bromide, is formed by mixing these nitrate crysta’s with 
potassium bromide and gelatine, dissolved in hot water. 
This gelatine solution, known as the “emulsion,” is 
spread on the film in emulsion coating machines. This 
coating is, of course, a dark-room operation, as is the 
mixing of the “emulsion” itself. 

From the slitting machines the film goes to the spool- 
ing room, where it is wound on cartridges. Motion pic- 
ture film is reeled in 200 and 400 ft. lengths, and when 
so spooled and packed is ready for shipment. 

Excursions were made to other plants, including the 
Taylor Instrument Cos., Pfaudler Co., Bausch & Lomb 
Optical Co., Rochester Gas & Electric Corporation, 
Bastian Bros., Vacuum Oil, Bartholomay Co. and the 
municipal disposal plants. 


Exhibits at Mechanics Institute 

One of the pleasing sidelights of the meeting was 
the number of exhibits of local manufacturers shown in 
the hallways at Mechanics Institute, where the conven- 
tion divisional meetings were held. The R. J. Strasen- 
burgh Co. showed a case of standardized pharmaceu- 
ticals. The Pfaudler Co. exhibited special pieces of 
glass-lined apparatus including condenser, enameled 
steel agitator, enameled kettles,-reducing ell and obser- 
vation glass for viewing the interior of a tank contain- 
ing liquid. 

Grahame Chemical Co., of Rochester and Liverpool, 
England, showed a complete set of apparatus for hydro- 
gen ion determination together with a series of indi- 
cators to be used. The Taylor Instrument Co. of Roch- 
ester had a large glass showcase in which were displayed 
the Tycos line, including thermometers, hydrometers, 
recording instruments, compasses and the cyclo-stormo- 
graph. 

By far the largest exhibit was a very complete layout 
of scientific apparatus handled by the Will Corporation, 
with headquarters in Rochester. This included the 
complete line of the products of the Torsion Balance 
Co., in charge of A. T. Millroy; a glass-blowing exhibit 
in charge of Frederick Kraissl, of the Corning Glass 
Works. Numerous pieces of pyrex glass were formed 
by the blowers. Christian Becker, Inc., had a section 
displaying ba'ances and weights of precision. W. B. 
Valentine was in charge of the section for the Valen- 
tine-Abbe Refractometer which was on exhibit. 

Other displays by local concerns of varying interest 
to the chemists were a case of organic chemicals manu- 
factured by the Eastman Kodak Co., optical measuring 
instruments produced by the Bausch & Lomb Optical 
Co., samples of Filtros by the General Filtration Co., 
forgings and castings by the General Railway Signal 
Co., motors by the Northeast E’ectric Co., and tele- 
phones by the Stromberg-Carlson Co. 
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Symposium on Corrosion of Metals and Alloys 





Copper-Bearing Steel and Perhaps Steel With Other Alloying Elements Resist Atmospheric Corrosion 
Better Than Ingot Iron, But the Latter Excels When Immersed in Water—Oxygen and Carbon 
Dioxide Cause Most Damage in Steam and Hot-Water Piping 





LTHOUGH the problem of corrosion is one of the 
oldest that has confronted engineers, it is only 
within the last generation that the problem has 

been very seriously considered. There has been an 
ever-increasing use of steel and sheet metal in construc- 
tion, and new and special alloys have been introduced 
for a host of modern-day mechanisms and devices. 
Bridges, ships, roofs, agricultural machinery, telegraph 
and trolley poles, conveyances, storage tanks, etc., all 
of which were formerly constructed of wood, are now 
made of steel or iron. The keynote of the Electrochem- 
ical Society Symposium was the emphasis on the 
practical side of the problem. While some of the papers 
dealt with the question of producing a corrosion-proof 
metal or alloy, other papers covered tests on simple 
methods to protect the metals now available. 

For the sake of convenience and aside from any 
scientific basis we may classify the various corrosion 
studies under the following headings: 

1. Corrosion of metal roofing—atmospheric 
rosion. 

2. Corrosion of pipes, rods, wires, imbedded in moist 
soil. 

3. Corrosion of boiler tubes and hot-water pipes 
(closed systems). 

4. Corrosion of metals submerged in sea water or 
acid liquors. 

5. Corrosion of metallic anodes. 

There is another type of corrosion met with in the 
case of metal electrodes in vacuum apparatus such as 
audions, Moore tubes, cathode ray tubes, etc., which, 
however, though similar in many respects, is usually 
not classified as corrosion, since oxygen and moisture 
are practically absent or play but a secondary rédle. 

In all of the above five cases corrosion is of the 
electrolytic type, the electric current being produced 
either (1) by local couples composed of two or more 
different constituents in the same metal or alloy; (2) 
by a couple formed by the union or contact—immediate 
or distant—of two entirely distinct metals or alloys 
as for example, a copper sign plate attached to a 
steel-re-enforced-concrete wall); (3) electrolytic action 
may be due almost entirely to stray currents from 

eighboring service lines; or (4) the electric current 

iay be intentionally applied, as in the case of anodes 
n acid liquors. 


cor- 


COPPER-STEEL EXPOSED TO THE ATMOSPHERE 


Of the iron and steel papers presented at the sym- 
osium almost every one of them took up the question 
f the effects of small copper additions. D. M. Buck 
f Pittsburgh’ carried out large-scale tests at Scott- 
ale, Pa., extending over a period of about three years 
n 16-gage iron sheets, containing various percentages 
f copper and exposed simultaneously to the weather. 
n general, Buck finds that the addition of small per- 


1Observations on the Mechanism of the Increased Corrosion 


esistance of Steel and Iron Due to Small Copper Contents 





centages of copper reduces the corrosion rate very 
markedly, as compared with that of ordinary iron, 
under conditions where the product is alternately wet 
and dry. For example, after thirty-two months’ ex- 
posure to the atmosphere the sheets containing 0.01 per 
cent Cu lost 33 oz. per sq.ft., those with 0.018 per 
cent Cu lost 23 oz., and those with 0.2 per cent Cu lost 
but 6 oz. Buck finds that after some months exposure 
a firmly adherent film is formed on copper-steel which 
cannot readily be removed with a wire brush. Some 
idea of the thickness of this film was obtained by first 
weighing, then scratch-brushing the samples and weigh- 
ing again, and then removing the tenacious scale with 
an ammoniacal solution of ammonium citrate and 
weighing once more. In this manner very concordant 
results were obtained indicating that after eight 
months’ exposure the closely adherent scale weighed 2.3 
to 2.4 oz. per sq.ft. and at the end of thirty-two months 
2.8 to 2.9 oz. The close!y adherent scale can therefore 
be figured to be 0.12 to 0.15 mm. thick. Buck also 
found that steel carrying 0.03 per cent S requires at 
least 0.07 per cent Cu, and steel carrying 0.055 per 
cent S 0.12 per cent Cu. He concludes that the inhibi- 
tion of corrosion through the addition of copper may be 
accounted for in two or more ways. The harmful influ- 
ence of sulphur on corrosion is in some manner con- 
trolied by the copper; furthermore, the dense film which 
is formed on copper steels is a real and efficient protec- 
tor of the underlying metal. 

E. A. Richardson of Cleve'and pointed that 
Buck’s curves show that the dominant factor in the 
decreased corrosion of copper-bearing steels is the com- 
position of the metal itself and that the 
of the rust coating is a secondary factor. William H. 
Walker of Boston referred to tests that indicated that 
copper-steel produces its own protective covering only 
when the oxygen concentration is high. When the 
amount of oxygen is limited, as when the structure 
is immersed in water, corrosion proceeds comparatively 
rapidly. L. T. Richardson of New York concludes from 
Buck’s tests that the rate of corrosion appears to be 
influenced mainly by the composition of the metal sur- 
face exposed. 

O. W. Storey of Madison, Wis., made a careful study 
of the report of the American Society for Testing 
Materia's and finds that copper-steels made by the acid 
process which were high in phosphorus were much 
more resistant to corrosion than low-phosphorus copper- 
steels made by the basic process. This finding checks 
up with conclusions drawn by Buck some time ago. 
This phase of the subject is, however, not definitel 
solved. It may be that the addition of phosphorus to 
some of the pure irons or low-phosphorus basic open- 
hearth steels will have a favorable influence and make 
them as resistant to corrosion as the acid open-hearth 
or bessemer copper-steels are at present. The sheets 
that Buck reported upon were basic open-hearth of an 
unpublished phosphorus content. 
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E. A. and L. T. Richardson’ investigated samples 
of iron that have resisted atmospheric corrosion for 
upward of thirty years. Those samples containing 0.1 
per cent copper or more were in good condition, whereas 
those that were free from copper or contained but 
traces were in poor condition. This confirms Storey’s 
results on tests of eighty different fence wires. The 
wires which were in better shape always contained Cu. 
A. S. Cushman of Washington maintained that the evi- 
dence was not comp!tete to attribute the resistance to 
corrosion of the fence wires to the presence of copper; 
there are other factors that must be taken into account. 

T. S. Fuller’ of Schenectady described simple tests 
which closely correspond to atmospheric tests but can 
be readily carried out in the laboratory. Progressive 
placing of drops of water on the same spot of a sheet 
of metal and allowing each drop to evaporate before 
adding the next one showed that the first drop was 
much more “corrosive” than subsequent drops, indicat- 
ing that a partial immunity is built up. The activity 
of the first drop is three times that of the second 
drop. Ordinary cold-rolled iron corroded more than 





Vol. 24, No. 19 


ditions, which are not comparable to most of the condi- 
tions of service. They believe that the only reliable 
test is the immersion test. Samp‘es cut from three 
sheets of the following composition were tested: 


Sheet & Mn S P Cu As 
K 0.04 0.29 0.038 0.077 0 20 0 O18 
0.011 0.032 0.039 0.055 0.251 0.102 
\ 0.011 0.015 0.038 0.006 Q O38 0 012 


The K and C samples corroded rapidly, as compared 
with A samples, in solutions of bichromate, aluminum 
sulphate, aluminum chloride, cold hydrochloric acid and 
diiute nitric acid; on the other hand, in sulphuric acid 
and in concentrated nitric acid the samples K and C 
with the higher copper content stood up better. In 
general, Cushman and Coggeshall find that “wherever 
and whenever copper as an alloying constituent in steel 
does not show itself to be inert, it shows itself to be 
deleterious and in some cases dangerously so.” Buck 
admits that the protective surface film can be removed 
by electrolytes; he used ammoniacal solutions of am- 
monium citrate. The fact, however, remains that 
copper-bearing iron and steel are more resistant to 
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CORROSION OF TRON AND STEEL WITH AND WITHOUT COPPER, HELD TOGETHER IN VARIOUS 


COMBINATIONS BY 


iron containing 0.29 per cent Cu, and this in turn cor- 
roded more than iron containing 2.57 per cent Cu. 
According to Fuller’s test one can determine relative 
resistance to corrosion in a day in the laboratory as 
well as with a year’s test in the atmosphere. Fuller 
agrees with Storey and others that there are very likely 
other metals or elements besides copper that retard 
corrosion when added to steel in small quantities. 
COPPER-STEELS EXPOSED TO PRODUCTS OF COMBUSTION 
Storey suspended samples of steel, with and without 
copper, in the stove flues in households in different 
sections of the country. He found that steels with 
about 1 per cent copper are three times as resistant 
to the combined action of the products of combustion 





and the a‘ternate heating and cooling of a range as 
steels with but 0.06 per cent copper.‘ Aupperle does not 
agree with these tests, and finds that pure iron lasts 
eight times as long as copper-steel in hot flues. 


COPPER-STEEL IN WATER AND IN ELECTROLYTES 


A. S. Cushman and G. W. Coggeshall’ look upon the 
atmospheric test as covering only a special set of con- 


Experiments on the Corrosion of Iron and Steel 
‘The Corro t f Steel Ranges 
‘Anomalies Encountered in a Study of Immersion Tests of Iron 


COPPER RIVETS 


atmospheric corrosion than copper-free iron or steel. 

Aupperle and Strickland’ likewise conducted immer- 
sion tests in a solution containing 0.7 per cent sulphuric 
acid, 2 per cent ferrous sulphate and 0.15 per cent 
ferric sulphate. The solution was kept in circulation 
by means of an airlift. The test lasted sixty days: 
Commercially pure iron with but 0.018 per cent Cu lost 
0.380 oz. per sq.ft., as against 0.430 oz. for 0.304 per 
cent copper-iron and 1.213 oz. for 0.340 per cent cop- 
per-steel. Samples of copper-steel that had withstood 
atmospheric corrosion for a number of years subse- 
quently lost several times as much weight in the im- 
mersion test as did the pure iron samples which fai'’ed 
first in the atmospheric test. Furthermore, when dis- 
similar metals are used for the construction of tanks, 
boilers, pipes, etc., and when such metals are in contact 
with water containing ferrous sulphate and sulphuric 
acid, the iron or steel containing the most copper will 
be the first to fail. Such tests are illustrated in Fig. 1. 

Oliver P. Storey and H. C. Knapp of Madison, Wis., 
took samples of ordinary sheet iron, 0.25 per cent 
copper-steel and commercially pure iron and immersed 
them in dilute sulphuric acid.’ The tests were then 
repeated except that 0.1 to 2.5 g. of copper was added 
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to the electrolyte as copper sulphate. It was found that 
corrosion was from three to five times as severe in the 
presence of the copper salt irrespective of the copper 
content of the sample. 

In comparing the immersion tests of Cushman, Aup- 
perle and others on copper-iron and copper-steel with 
the atmospheric corrosion tests of Buck, Fink suggested 
that the difference between the two tests was largely 
one in degree. By the acid immersion test we bring 
about results which may take very many years to ob- 
tain by mere exposure of the samples to the weather. 
This view is supported by Buck’s findings as recorded 
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LOSSES ON SPECIMENS CLEANED WITH CITRATE 
in Fig. 2. The addition of copper merely reduces the 
corrosion; throughout the life of the sheet, the 
practically constant. Thus, for example, sheet 
with but 0.01 per cent Cu will corrode at the rate 
oz. per month per sq.ft. of metal exposed as com- 
pared with one-fifth of an ounce per month for sheet 
ron containing 0.20 per cent Cu. 
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THE FERROXYL TEST 

This test, which has been repeatedly described in the 
literature, and which consists of imbedding small steel 
r iron samples in gelatine saturated with ferricyanide 
ind phenolphthaline, is decidedly simple and very in- 
tructive. Cushman reproduced on the screen a series 
{ very interesting tests made on iron nails. A _ pho- 
tograph of one of these tests is herewith reproduced. 
Fig. 3.) This is unusually attractive on account of 
(dark blue in the original) which 
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RIG FERROXYL TEST A. S 


CUSHMAN 


have all the appearance of “magnetic lines of force.” 
J. W. Richards and Cushman were of the opinion that 
these lines are due to electrolytic action; W. C. Moore, 
however, maintained that the lines were merely due to 
diffusion. The point is not definitely decided and fur- 
ther investigation would appear well worth while. 


PRACTICAL MEANS OF PREVENTING CORROSION OF 
BOILER TUBES AND HoT WATER PIPES 
F. N. Speller, of Pittsburgh, finds that in the case of 
boiler tube and hot water pipe corrosion, the destruc- 
tive element is oxygen. 
Besides oxygen, 
cause of boiler tube corrosion.’ 


be the 
that 


carbon dioxide may direct 
Worth the 
cause of rapid corrosion of a boiler at a Keport plant 
was attributable to the presence of soluble bicarbonate 
of iron in the supply water. Upon heating, large quan 
tities of CO, were evolved. The water was then treated 
by being kept at the boiling point for eight hours in a 
preheater, where the carbonic gas was liberated and a 
sludge of ferric hydroxide precipitated. 
trouble then ceased. 


found 


The corrosion 


A NON-CORROSIVE FILM 


IRON AND STEEL 


PAINT AS FOR 


H. A. Gardner” recommends that paints for priming 
steel should preferably be made of a substantial amount 
more basic or chromate pigments, that 
these paints should be with water-resisting 
finishing coats of carbon or iron oxide. Zine and alumi- 
num bronzing powders applied direct to steel surfaces 
possess much greater rust-preventing properties than 
the powders of other metals. A high-grade exterior 
spar varnish should be used for suspending the pow- 
ders. 


of one or and 


covered 


CORROSION OF BURIED LEAD CABLES 


The results of E. R. Shepard’s investigation on lead 
cables" agree in general with those of McCollum and 
Ahlborn” of the Bureau of Standards. Shepard ex- 
tended some of these tests at the bureau. The relation 
between the moisture content of the earth the 
coefficient of corrosion” is shown in Fig. 4. Curves in 


and 


Fig. 5 show the coefficient of corrosion tor different 

‘Practical Means of Preventing Corr " f tro nd Steel 
Where Not Exposed Directly to the Atmosphere "] paper will 
be published-in full in «a subsequent i i 

*Unusual Boiler Tube Corrosion by Carbon Dioxide »y Barzill 
(;. Worth 

Metal Protective Paints This paper ll t printed in full 
in i subsequent issue 

Electrolytic Corrosion of Lead by Continuou nd Periodic 
Currents 

Bureau of Standards Paper (1916) 

The ratio of the ictual corrosion to that which would 1} 


ictions determined by Faraday 
corroding’ the inode 


occurred if all of the electrode re 
law had been involved solely in 
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percentages of the total time the lead test plates were 
anodic. In other words, with periodically reversed 
currents the coefficient of corrosion based on the anodic 
current decreases rapidly with time. With continuous 
current, the coefficient of corrosion in both tap water 
and earth decreases with an increase in current den- 
sity. In reference to the corrosion of lead in sulphuric 
acid, Bancroft felt that although lead peroxide must go 
into solution in order that the battery function, on the 
other hand, the same oxide protects the lead of the 
grid: One is a loose packing, the other an adherent 
film. 
THE CORROSION OF ALLOYS 


One of the most interesting and instructive papers 
of the symposium was that of H. S. Rawdon on “Some 
Types of Non-Ferrous Corrosion.” The author discussed 
the structural changes caused by corrosion of non-fer- 
rous metals as belonging to four distinct types— 
namely (a) Selective attack of certain constituents. 
(b) Intererystalline brittleness. (c) Internal oxida- 
tion. (d) Simultaneous action of stress and corrosion. 
As examples of each type the following are given: 
Type a—Brass (60 per cent Cu, 40 per cent Zn) was 
exposed to sea water for seven years. The 2 constitu- 
ent (65 per cent Cu) was untouched, whi‘e the 8 con- 
stituent (50 per cent Cu) was corroded by a leaching 
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out of the Zn, as shown in Fig. 6. Type b—Cable 
sheath of Pb exposed underground became brittle due 
to the destruction of the intercrystalline material 
(usually non-miscible impurities such as Fe, Cu, Ni, Zn 
or miscible eutectic-forming elements as Sn or Sb). 
This type of corrosion can be induced by immersion in 
lead-acetate solution. Type c—Boiler safety plugs of 
Sn deteriorated by change of metal to infusib!e oxide 
under influence of moist heat. (See Fig. 7.) The 
same type of change is found with Al-Zn (15 per cent) 
alloys. In this case moist heat causes the oxidation 
and swelling of the eutectic matrix. Type d—Brass 
and lead under combined stress and corrosion will fail 
far below normal stress. This is due to selective cor- 
rosion of the 8 constituent in the former, and to inter- 
crystalline brittleness in the latter. 

The foregoing cases of non-ferrous corrosion have 
been chosen as types to illustrate a few of the many 
forms in which failure by corrosion may occur. 
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FIG. 6 MICROSTRUCTURE OF MUNTZ METAL SHEET 
500 
a. Microstructure of a Muntz metal sheet showing the two cor 
stitutents, a and § Etching reagent, ammonium hydroxide and 


hy drogen peroxide 

b. Microstructure of corroded sheet of Muntz metal, after sever 
years’ exposure in sea water; the 8 constitutent has disintegrated 
into a weak pulverulent material resembling copper. Etched wit! 
immonium hydroxide and oxidized in the air 


Although the four illustrations have been described 
as distinct types for convenience, it is quite evident 
that they are distinct types only so far as appearance 
is concerned. Fundamentally, they are all very similar. 

The increased corrosion due to internal strains or 
flaws as in the case of the lead pipe will probably ac- 
count for the failure of the cast iron acid egg which 
C. L. Fineman reported had been in service for six 
months for handling mixed nitration acids when it 
suddenly cracked. 

The principles of alloying to resist corrosion appear 
to Oliver P. Watts comparatively simple. He believes 
that to increase the resistance to corrosion of any metal 
there should be alloyed with it another metal which is 
more resistant to corrosion and which forms a solid 
solution with the metal whose resistance to corrosion 
it is desired to enhance. Fink pointed out that the 
subject was much more intricate than Watts supposed. 
E. A. Richardson also took exception to Watts’ broad 
generalities. He quoted the case of alloying silicon and 
iron. Although the two elements form a solid solution 
and although silicon is much more resistant to corro- 
sion than iron, yet when a‘loyed with pure iron (say up 
to 4.5 per cent) resistance of the iron to atmospheric 
corrosion is materially reduced. The same is true of 
arsenic and tin when alloyed with iron. John F. Thom- 
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son shows conclusively in a paper on “A Practical As- 
pect of the Corrosion Problem” that there are very 
many factors involved in the selection of an alloy to 
resist corrosion. Although corrosion resistance is al- 
ways a necessary factor, it is quite frequently not the 
determining one which governs practical serviceability. 
Not only must the chemical factors be taken into ac- 
count, but also usually the mechanical properties, and 
very often too the electrical. There is every indication 
that nickel alloys will be used to much greater extent 
hereafter. 

In closing the symposium, Colin G. Fink summarized 
the more important points brought out during the two 
days’ discussion as fotlows: (1) Iron or steel contain- 
ing about | per cent copper will withstand atmospheric 
corrosion better than iron or steel without copper 
(2) Iron or steel containing about } per cent copper, 
when completely immersed in ordinary tap water or in 
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a. Longitudinal section of 

i “safety” plug The filling 
f tin was changed almost J 

on pte by service condi- 
ions into a hard refractory b. Portion of a after polishing 
mass of tin oxide; a few the surface The white areas are 
sh y»bules of tin may still be globules of tin which fused when 
en in the interior. x 1. the plug became overheated. X 2. 
FiG. 7. STRUCTURE OF CORRODED SAFETY BOILER PLUGS 


does not resist corrosion as well as 
pure iron. (3) In boiler practice and in hot water 
systems (closed systems) the presence of oxygen 
greatly accelerates corrosion; the removal of this oxy- 
gen practically eliminates corrosion. (4) Carbon diox- 
ide in boiler water, together with soluble iron, causes 
corrosion, and the removal of the CO, practically elimi- 
nates corrosion. (5) Other elements, such as Cr, Si, 
Ni, Co, etc., added to iron in well-defined amounts tend 
to reduce corrosion, but detailed investigations have 
as yet not been reported. (6) A satisfactory co-ordina- 
tion of alloy corrosion research needed but lacking. 
Fink also made the following suggestions for future 
study and research: (1) A thorough investigation of 
the surface film involving careful determinations of the 
hemical and of the physical properties of this film— 
e.g., chemical composition, porosity, tenacity, coefficient 
‘f adhesion, coefficient of expansion, etc.—as compared 
with those of the underlying metal. (2) A careful 
study of the microstructure of the metal near the sur- 
‘ace and a similar study of the metal directly under- 
ieath the surface film. (3) The effect of chemical and 
nechanical treatment on the surface film and the under- 
ving metal. (4) A more complete micrographic inves- 
igation of the surface changes of metals during the 
rocess of corrosion. (5) A better classification of 
orrosion phenomena—for example, we must define the 
imits of moisture and salts in air in which the tests 
vere made. (6) A standard of measure of corrosion. 


acidulated water, 
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Dye Imports 


By C. R. DE LONG 


The following statistics on imports of dyes during 
1920 were presented to the Dye Division of the Amer- 
ican Chemical Society at the meeting in Rochester 
April 28. They were prepared by Dr. C. R. de Long, 
chemist for the U. 8S. Tariff Commission: 

sb 
Total 


1920 
Vat dye 


imports of coal-tar dyes during calendar yea 
4 "OO pene 
s other than indigo ‘ 855.000 
Indanthrene blue GCD TT Te TCT eT ee ~» 150,001 
or 18 per cent of total for this class 
Indanthrene yellow R & G, about 10 per cent total 
Indanthrene black BB, about 10 per cent total 
Bromindigo 34,000 
Ciba scarlet .... 25,000 
Hydron a 20,000 
Ciba violet B... 18,000 
Mordant and chrome dyes 840,000 
Anthracene blue WR . 114,000 
or 13 per cent of total fi yr this class 
\lizarine .. vid 73.000 
or 9 per cent ‘of tot: il 
Brilliant delphine blue BS .. 9 000 
Eriochrome blue black B 0.000 
Omega brown PB 11,000 
Acid dyes . — 765.000 
Wool green S 127,000 
or 16 per cent of total for this class 
Patent blue and patent 
Llue \ ‘one _ RB 000 
or 12 per cent of total 
light yellow 2G and R, about 10 per cent total 
Tartrazine eeee 7,000 
Quinoline . 35,000 
Xylene light blue VS 26,000 
\cid violet 4BN 2? 000 
Direct Dve ) 
a black .. , ibout 40,000 
i per cent 
Tris ulfon brown B 
r 7 per cent 
Tris ulfon brown GG.. 
r 7 per cent 
“hloramine brilliant 
or 4 per cent 
POG Ge sicauns 
or 4 per cent 
Pyragol orange G.. 
or 4 per cent 
Heligoland black 
or 4 per cent 
Sulphur dyes ..... , 255,000 
Thionol red brown 
or 15 per cent 
Thionol green DY 
or 10 per cent 
Basic dyes 
Auramine 
or 45 per cent 
Phosphine .. 000 
or 10 per cent 
Indigo 


ind MB ibout 40,000 
ibout 40,000 
ibout 23,000 
ibout 23,000 


ibout 23,000 


ibout 23,000 


x 


0H00 


O60 


85.000 


171,000 


The above figures are approximate, and under each 
class only the more important dyes have been listed. 





Foreign Commerce of Belgium 

According to the statistics just published by the 
Belgian Minister of Finance it appears that the com- 
merce of Belgium in 1920 amounted to 22,495,041 
metric tons (1 metric ton 2,204.6 lb.), of which 
11,946,448 tons was imports and 10,548,593 tons ex- 
ports. This commerce was valued at 19,879,549,000 f. 
($1,443,161,451), of which 11,171,467,000 f. ($810,- 
995,789) was imports and 8,708,082,000 f. ($632,165,- 
670) exports. The imports for 1920 exceeded those of 
1919 by 5,948,420,000 f. and the exports by 6,419,246,000 f. 





Beet-Sugar Project in China 

A newly organized Chinese concern named the Pui 
Chih-Tang Kungsu expects to establish a beet-sugar 
factory near Huangtaichiao, states an issue of the 
Trans-Pacific. The company’s capital amounts to 
$5,000,000 and is entirely Chinese owned. All machinery 
and equipment will be imported from America. The 
capacity of the plant will be about 6,000 tons of sugar 
a year. 
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Calculation of Percentage Removal 
of a Constituent From a Mixture 
By W. B. VANARSDEL 


VERY common problem in laboratory and plant 
/\ work is the calculation of the percentage removal 
of one constituent from a mixture, given the original 
and final percentages of that constituent in the mixture. 
the which might be cited are the 
following: Recovery of a gas or vapor from accom- 
panying inert gases by passage through an absorption 
tower; calculation of weight of water to be evaporated 
from unit weight of a wet material to reduce the mois- 
ture content from one specified percentage to another; 
determination of the proportion of resin or fat 


Among instances 


recov- 
ered by treatment of an oily or resinous material with a 
solvent. <A dilution or evaporation charts 
have been proposed |cf., for instance, Deming, J. Ind. 
Ena. Chem.. 265 (1916)|, and with slight 
modifications apply to such problems as 


number of 


vol. 8, p. 
might 
but there seems to be no pub- 
the pur- 


these 


the second one above; 


lished work 


po e oT the 


serving just 


present chart. 
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of the alignment chart use it with hesitancy and are dis- 
inclined to use the auxiliary straight-edge required; a 
network of curves or straight lines, on the other hand, 
while more difficult to draw accurately, seems to be used 
with facility. If drawn to a sufficiently large scale, 
interpolation offers no particular difficulty; in cases 
where the range of the variables is limited, only a por- 
tion of the network need be drawn, and magnification 
of the units permits greater accuracy of interpolation. 
In the present case a network of straight lines is set up, 
covering the whole range from 0 to 100 per cent for 
each percentage; the accuracy is therefore low when 
both a and b are very near 0 or 100 per cent. The 
triangle was made equilateral merely to increase the 
average ang'e of intersection of index lines. 

It may not be out of place to remark that in the case 
of a mixture of gases, even if the temperature changes 
a and b may be expressed in volume-per cent, and R will 
still represent percentage removal by weight. This fact 
is dependent upon the mixture’s behaving according t 
the simple gas laws and therefore, strictly speaking, 
excludes vapor mixtures. An example for calculation 
may be taken from the simple case 
of a 40 per cent original compo 








It is very easily shown that if a r nent reduced to a final content of 
is the original and b> the final per f \ 5 per cent. The intersection of 
centage of a constituent M in a / \ these two lines determines the 
mixture, the percentage of re / 0 percentage of removal—50. Witi 

oval of M, / ' any two lines stated, the other is 

j/ \ ° ° 
lO‘ (a —b v \ determined, so that solution to all 
» 1 / \ . ‘ . 
ki 1100 }, : / such cases is simple. Where 
his equation can be “gr: dl” of \ greater accuracy is desired, 
juatl can be graphed 7 ‘ 
most easily by means of an aligt / larger chart with subdivisions 
ment chart, but it is the experi- / should be drawn. 
) » of the w _ ? re - / brown Company, 
t a he riter that po: -~ Research Department 
unfamiliar with the principle x 70 Berlin, N. H 
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Behavior of Copper in Molybdenum Ores 





Brief Notes on Methods by Which Copper May Be Separated From Molybdenum Ores or 
Concentrates Previous to Reduction—Precautions to Be Taken in the 
Analysis for Copper in the Presence of Molybdenum 


By J. P. BONARDI AND MAX SHAPIRO 





OLYBDENUM ores are found that contain 

copper minerals, in some cases in commercial 

quantities, the presence of which is objection- 
able because they are usually carried into the molyb- 
denum concentrates. If these concentrates are to be 
used for making ferro-alloys or steels they are by some 
purchasers seriously objected to and penalized, depend- 
ing upon the. amount of copper present. Previous to 
1917 copper in molybdenum concentrates was particu- 
larly undesirable and its presence in excess of 1 per 
cent, even in high-grade molybdenite concentrates, was 
usually sufficient to render the material unmarketable. 
Some dealers did, however, accept concentrates contain- 
ing than 1 per cent copper, but when 
per cent copper was present the penalties exacted were 
such as to be prohibitive. then various 
methods of ore dressing have been tried out with vary- 
ing degrees of success, which have to a great measure 
eliminated the copper content in molybdenum concen- 
trates, so that at the present time the copper content can 
be kept around 0.5 per cent, and usually de- 
pending upon the relative proportions in the ore. 

Very little exact information is at present available 
as to the copper limitation placed on molybdenum con- 
centrates; it is generally stated as between 0.2 and 
0.5 per cent, a'though some dealers have taken molyb- 
denite concentrates carrying any amount of copper, 
since their process of roasting and extracting the 
molybdenum renders the copper insoluble in the residue. 


more 4 or 5 


Since new 


less, 


GRAVITY CONCENTRATION 


In treating wulfenite ores it has been found by some 
workers that the vanner proved an excellent machine 
for removing the associated oxide copper minerals 
from the wulfenite. Although it was known that wul- 
fenite is somewhat friable it was found that the very 
fine wulfenite minerals of an unclassified feed would, 
when submitted to a vanner, readily attach themselves 
to the moving surface and be retained. This is because 
the mineral is readily wetted; while the gangue par- 
ticles and copper minerals, being of lower specific grav- 
ity, and not so easily wetted, would be carried off by the 
stream of water, even though larger in size. 

However, in the concentration of molybdenite by the 
oil flotation process sulphide minerals of copper, usu- 
ally in the form of cha‘copyrite, are likewise carried 
over with the molybdenite froth and are then found in 
a more concentrated state than originally present in 
the ore. Differential flotation, however, bids fair to 
eliminate this trouble, and very many successful ex- 
periments to this end have been made at the Golden 
Station of the United States Bureau of Mines. Horton,’ 
in describing the deportment of chalcopyrite in the 
concentration of molybdenite, states that by both elec- 
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trostatic and flotation methods they are concentrated 
together. The removal of pyrite and chalcopyrite from 
molybdenite is accomplished to a great extent by giving 
the ore or concentrates a careful roast. In this way 
the larger part of the pyrite and chaicopyrite are 
rendered magnetic and may be removed by means of 
a magnetic separator, or, through the formation of a 
coating of oxide on the surface of each particle, the 
pyrite and chalcopyrite in the ore are readily wetted 
and sink if the material is subjected to flotation. It 
is cheaper and more effective as regards ultimate recov- 
ery of molybdenite to remove the other sulphides afte 
concentration rather than before. The danger in roast 
ing molybdenite ores is that if the surface of the molyb 
denite oxidized, its 
ordinary oil flotation processes will be doubtful. 

Thornhill (U. S. Pat. 1,338,264) effects separati 
molybdenite from other mineral sulphides by treati 
pulp with oil, whereby molybdenite appears to “coavu 
late” in preference to other minerals and can be seu 
rated by fine screening. 


becomes complete recovery by 


FLOTATION BY SURFACE TENSION 


Another method suggested is that of oxidizing the 
surfaces of chalcopyrite at ordinary temperatures and 
later submitting the material to the Wood’s surface- 
tension machine, whereby the chalcopyrite sinks while 
the molybenite flakes are floated on the surface and 
are recovered. It is known that the ordinary type of 
wet concentrating table will to a certain degree effect 
a separation, due to the flakiness of the molybdenite 
and to the fact that it is not readily wetted, which usu 
ally makes it the tailing product. 

In case the ratio of copper to molybdenum is rela- 
tively large it is doubted whether any of the processes 
suggested above will reduce the copper content much 
below 1 per cent. The application of differential flota- 
tion may in the future be able effective'y to separate 
molybdenite from chaleopyrite within the limits that 
are allowed, and very likely at the same time produce 
two marketable products—a copper and a molybdenum 
concentrate. This would then eliminate the costly roast- 
ing hydrometallurgical 
being attempted to soive this problem. 


processes or processes now 


REACTIONS BETWEEN MOLYBDENUM IODINI 


The accurate determination of 
molybdenum ores that have come to this station 
testing by flotation processes and for the 
the products made therefrom is of importance to the 
metallurgist. After trials had 
determine copper by the ordinary methods in such prod- 


AND 


copper in copper 
for 
analysis of 
several been made to 
ucts it was soon found that the presence of molybdenun 
The standard method 
of determining copper cannot be used without previously 


was a serious hindrance. iodide 


separating the molybdenum from the 
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versa, since under the conditions of titrating the 
liberated iodine by thiosulphate in the ordinary way 
molybdenum likewise liberates iodine and interferes. 
Free iodine is liberated when a solution containing 
molybdie acid (MoO,) is boiled in the presence of potas- 
sium iodide and hydrochloric acid, as follows: 

2Mo0._ + 4KI +- 4HCl 2Mo0.I +- I, + 4KCl + 2H,0, 
ol ‘ 2Mo0, +- 2HI Mo.O, + I, + H,O. 

This reaction forms a basis for determining molybde- 
num. See Scott’ and Treadwell and Hall.’ 


INCOMPLETE PRECIPITATION ON ALUMINUM 


In the ordinary standard copper-iodide method the 
bulk of the copper is previously precipitated by alumi- 
num or zine, which is followed by H.S water to precip- 
itate the small amount of copper which usually is 
difficult to precipitate by the previous treatment. It 
has been found that in the presence of molybdenum, 
zinc or aluminum in any form—sheet, granulated or 
powdered—will not completely precipitate the copper. 
HS water as used in the ordinary method for copper 
cannot be used for carrying down the remaining cop- 
per in solution, since this will likewise precipitate 
MoS. along with the copper sulphide. After making 
several attempts to precipitate the copper completely 
by zine and aluminum in various forms without the 
use of HS and under different working conditions it 
was finally given up as being practically impossible, 
since it always led to the same erratic results. The 
chief difficulty with using aluminum strips or sheets is 
that the precipitated copper adheres so firm'y to the 
metal when molybdenum is present in solution that the 
deposition of copper stops. Granulated zinc, however, 
gave the best results, but requires the complete solu- 
tion of several grams of zinc, which leaves the copper 
in a very finely divided condition, and which is very 
difficult to filter off and wash without losing some of 
the precipitate in the filtrate, due either to its colloidal 
nature or to oxidation. No H.S wash water could be 
used on account of the danger of precipitating MoS... 

The use of sodium hydroxide for precipitating out 
the copper along with the iron-group metals was next 
tried out and proved satisfactory. By boiling, the 
copper hydroxide will be rendered insoluble, while the 
molybdenum passes into the filtrate. The precipitate 
must then be redissolved and reprecipitated to get rid 
of the trace of molybdenum remaining in the precip- 
itate. The precipitate is next dissolved in dilute H,SO, 
and the copper thrown out of solution by the ordinary 
procedure, using aluminum strips, copper filtered off, 
dissolved and titrated in the usual manner with stand- 
ard thiosulphate. Although the use of this method is 
fairly satisfactory for determining copper, the time re- 
quired for carrying out a determination by performing 
so many precipitations and filtrations would limit its 
use in a commercial laboratory where many deter- 
minations must be carried out in a single day. Besides 
these objections, the solution after each addition of the 
caustic must be boiled vigorously or heated for half 
an hour to render the covper completely insoluble. 


ELECTROLYTIC METHODS 


A search through the technical journals revealed the 
fact that all the methods that had been devised for 


Scott, W. W Standard Methods of Chemical Analysis,” 2nd 


yp. 275-282 
Treadwell and Hall Analytical Chemistry,” vol. 2, 3d ed., 


Vol. 24, No. Is 


determining copper in the presence of molybdenum were 
modifications of the ordinary electrolytic method. 

Very likely for a particular class of material an 
electrolytic method could be used to advantage, but in 
commercial work it is probable that by the time all 
the conditions have been properly made, with all the 
interfering elements removed, it would have been 
quicker to carry out a determination by other means. 
The electrolytic method was therefore not tried out.’ 

After trying out several of the standard wet methods 
as outlined in various textbooks for determining copper 
it was found that the thiocyanate method, with a few 
modifications, gave a complete quantitative separation 
of copper from molybdenum, while the procedure could 
be easily and accurately controlled. 


MODIFIED THIOCYANATE ANALYSIS 


Weigh out 0.5 to 5.0 g. of the finely pulverized mate- 
rial, depending upon the grade of sample, copper con- 
tent not to exceed 0.20 g., into a 250-c.c. beaker or 
Erlenmeyer flask. Add 10 to 15 c.c. of HNO, and heat 
until the brown fumes are gone. This is the most 
effective manner of decomposing the sulphides present 
in an ore. Carefully add 5 to 10 c.c. of HCl and heat 
about twenty minutes, or until the ore is carried down 
to near dryness. On straight sulphide material the 
use of HCl can be dispensed with. Cool, dilute and 
add 10 to 15 c.c. of dilute sulphuric acid (1:1) and 
then if necessary just enough additional water to dis- 
solve all the soluble salts in the residue or precipitate 
formed. If this is not done some nitrates are liable 
to cake on the bottom of the beaker or flask, or be 
trapped in the insoluble matter and may not be fully 
decomposed by the sulphuric acid. The presence of 
nitrates hinders the precipitation of copper. Evaporate 
the mixed acid solution down to copious fumes of 
H.SO,, cool, dilute with a little water, heat to dissolve 
soluble salts and if much residue is present, filter off, 
catching the filtrate in a 600-c.c. beaker, and wash 
residue at least five times with hot water. The final 
volume will be approximately 250 c.c. This filtrate (or 


‘diluted solution from an acid treatment which requires 


no filtering) is now ready for precipitating out the 
copper by means of a solution of ammonium thiocyanate, 
while the molybdenum remains in solution. To the 
above acid solution add NH,OH until the solution be- 
comes slightly alkaline, indicated by an iron précipitate, 
then add dilute H,SO, (1:1) until the solution is made 
acid and contains about 2 c.c. of free acid in excess. 
Next add 2 to 3 g. of anhydrous Na,SO, to reduce 
the copper. At the same time the sulphite may reduce 
some of the molybdenum, giving a blue solution, depend- 
ing upon the concentration of acid. If too much Na,SO, 


‘Hoepfner, W., and Bender, O., “Determination of Molybdenum 
in the Presence of Copper,” Chem. Zeit. Jahrg., vol. 42, 1918, 
p. 315, pp. 301-2; also Chem. Abs., vol. 12, 1918, p. 2293. Tread- 
well, W. D., “Electro-Analytical Separation of Copper From Tung- 
sten and Molybdenum,” Z. Elektrochem., vol. 19, pp. 219-21; see 
Chem. Abs., vol. 7, 1913, p. 2170. McCay, L. W., and Furman, 
N. H., “Use of Hydrofiuoric Acid in the Separation of Some Heavy 
Metals From Tin, Antimony, Tungsten and Molybdenum by Means 
of the Electric Current,” J. Am. Chem. Soc., vol. 38, 1916, pp. 640-52. 

Sin describing the electrolytic copper assay in the presence of 
molybdenum, Hawley states: “In the electrolytic method for assay- 
ing copper, molybdenum acts like arsenic and antimony, part 
precipitating and part remaining in solution. When too much is 
not present, the addition of a small amount of any chloride will 
prevent its precipitation. One mg. of sodium chloride will prevent 
about 6 mg. of molybdenum from precipitating. This small amount 
of chloride is insufficient to injure the copper deposit. When 
molybdenum precipitates, the color varies with the amount pres- 
ent. With very little, the color is a chocolate brown that rarely 
extends to the edge of the cathode. With still more, an iridescent 
steel-blue color is evident that approaches black as the quantity 
is increased.” (Eng. & Min. Jour., vol. 110, July 24, 1920, p. 162.) 
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should be added, indicated by a precipitate, add a little 


more of the dilute acid solution. Heat nearly to boiling 
and add 10 to 25 c.c. of a solution of NH,CNS or KCNS 
containing 2 g. per 10 c.c. An excess of this reagent 
does no harm. The copper will be precipitated as 
cuprous sulphocyanate, CuCNS. Heat for a few minutes 
longer, or until the precipitate has coagulated and set- 
tled. Filter through a good grade of qualitative paper 
and wash with hot water until the blue color on the 
filter paper, due to reduced molybdenum, has been 
leached out. Usually five to eight washings will be 
sufficient. Redissolve the precipitate back into the 
original beaker by puncturing the filter paper and wash- 
ing the content into the beaker with a small stream 
of hot water. Then pour onto the filter 10 c.c. of warm 
1:1 nitric acid, which will dissolve the adhering bit 
of precipitate on the paper and the washed down precip- 
itate held in the beaker. If the precipitate is small 
it can be easily and readily dissolved with a little hot 
1:1 nitric acid poured directly upon the filter. Brown 
oxides of nitrogen are given off by the reaction. 

The solution is then placed on the hot-plate and evap- 
orated down practically to dryness. This requires but 
a very short time and more than balances the time 
spent in the straight iodide method, where the nitric 
acid solution of copper containing some bromine water 
must be boiled to drive off excess bromine, neutralized 
with ammonia, again boiled until excess ammonia is 
driven off, neutralized with acetic acid, cooled to room 
temperature and titrated with standard thiosulphate. 
The principal advantage in taking the nitric acid solu- 
tion of the cuprous thiocyanide nearly to dryness at the 
start is to expel the cyanide formed and the excess 
nitric acid, thus eliminating practically all the trouble 
that usually is experienced in titrating low-grade cop- 
per solution with thiosulphate in the presence of am- 
monium salts. For it has been found that if much 
ammonium salts is present the precipitate of cuprous 
iodide forms with difficulty and the end point is then 
very uncertain and unreliable, it being rather doubtful 
when the blue color will not again reappear through the 
formation of a little more iodine caused by the slowness 
of the reaction, due to excessive amounts of ammonium 
salts present. If accurately performed the blue color 
should not reappear upon standing from three to five 
minutes. 

After the copper solution has been evaporated as 
described it is cooled. In case it was carried to com- 
plete dryness add two or three drops of concentrated 
nitric acid, next add 50 c.c. warm water, then a few 
drops of concentrated ammonia until the solution be- 
comes clear, giving the characteristic deep blue color; 
avoid using an excess. Usually five to ten drops will 
neutralize all the nitric acid present at this stage, and 

the same time be sufficient to dissolve the first 

‘ecipitate of copper hydroxide. Next add 5 to 10 c.c. 

etic acid, cool to room temperature, add sufficient 

nount of potassium iodide solution and titrate the 
own solution of liberated iodine containing cuprous 
dide with standard sodium thiosulphate until the blue 
lor of a starch indicator disappears. It is best to 
t'trate without starch in solution until the brown tinge 
s become faint and then add sufficient starch solu- 
m to produce a marked blue color. Titrate cautiously 
til the blue color is entirely removed by a single drop. 
he c.c. of thiosulphate multiplied by the copper value 
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of the reagent gives the weight of copper in the sample 
from which the percentage is calculated.’ 
REACTIONS 
Reactions involved are: 
2CuSO, + 2NH,CNS + SO, + 2H:0 
+ (NH,).SO, 
CuCNS + 3HNO, = Cu(NO,), + HCNS + H.O + NO, 
2(Cu.2C.H;0.) + 4KI = CuI. + 4(K.C,H,0,) + 21 
2(Na.S.0;) + 21 = 2NalI + NaS O.. 
According to the above equation 2Cu 4K], or 0.2 
g. of copper requires about 1.05 g. KI, and 100 per cent 
excess over this theoretical quantity is always added 
before titration. Prepare a solution containing 50 g. 
KI in 100 c.c. Five to 6 c.c. of this solution will take 
care of any high-grade samples encountered. For low- 
grade samples 2 c.c. will be sufficient. 


- 2CuCNS 2H.SO, 


INTERFERENCES 

Nitrogen oxides, ferric ions, trivalent arsenic and 
trivalent antimony must be absent, as they will either 
absorb or liberate iodine. Pentavalent arsenic and 
antimony do no harm; hence, if these are suspected in 
the ore, 5 c.c. of bromine water should be used along 
with the nitric acid, after dissolving the cuprous 
thiocyanate, care being taken that the excess is boiled 
off by evaporating nearly to dryness as recommended 
for the presence of excess nitric acid. The presence of 
3 g. of tartaric acid is recommended by Lord and 
Demorest’ to keep arsenic, antimony and bismuth in 
solution when the copper is precipitated with thio- 
cyanate. The writers have never resorted to the use 
of tartaric acid, but prefer the use of bromine in ores 
suspected of carrying much arsenic or antimony. 


Many tests were made to prove the accuracy of the 
method with synthetic solutions, but only a few repre- 
sentative ones will be given: 

No. Mo Present Cu Taken Cu Found 

| 0.0500 0.0238 0 0239 

2 0.1000 0.0513 0 0513 

3 0.1500 0.0563 0 0564 

a 0.2000 0 0109 0 0107 

5 0. 4000 0.0051 0 0049 

6 . 0. 2681 0 2676 

7 0. 4000 0 0023 0 0025 

8 0. 5000 0. 5638 0 5640 


The results shown in Table I were obtained on molyb- 
denum-copper ores and products, made from flotation 


rABLE I. PERCENTAGE OF COPPER FOUND BY THE THREI 
METHODS 

Per Cent Cu Per Cent Cu Per Cent 

Per Cent by Thiocyanate by Excess by Alun 

No Mo Method Granulated Zine num Striy 
1 5.03 1.40— 1.42 1.39- 1.43 1.01- 1.29 
2 4.98 15.82-15.78 15.87-15.70 15. 60-15 70 
3 0.07 )24- 0.24 0.28—- 0.25 0.29- 0 25 
4 45.78 ) 42—- 0. 43 0 48- 0.41 0. 46- 0 39 
5 15.10 61- 5.70 5.58- 5.70 5.27- 5 60 


experiments, which were analyzed by three methods: 
The thiocyanate method, as described above; by granu- 
lated zinc, and by the regular aluminum precipitation 
method. Results on the latter method show the radical 
results to be expected by the use of aluminum. 


*The standard solution of sodium thiosulphate is made by di 
solving 19.55 g. of pure crystals in 1 liter of distilled water. Lord 


and Demorest recommend adding 1 g. of NaOH to preserve the 
solution. The solution is next standardized by weighing out 0.2 } 
of pure copper wire or foil, dissolve in 10 c.c, of :1 HNO, 


earried to near dryness and treated as outlined in the method 
above. One c.c. of the thiosulphate will correspond to about 0.005 


g. of copper. 
TLord and Demorest, “Metallurgical 


Analysis,” 1916, p. 296 
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Bureau of 


Prest of the Seattle Station, 
Mines, have been able to use the following 
alternate method with good results on many ores. 


Anderson and 


PERMANGANATE METHOD FOR COPPER 


The cupro sulpho-cyanate precipitate is dissolved in 
hot 10 per cent NaOH, copper hydroxide filtered off, and 
the NaCNS in the filtrate titrated with KM,O,, using 
ferric chloride on a spot plate as indicator of consump- 
tion of NaCNS. The solution is then made acid with 
H SO. and the liberated HCNS titrated until the usual 
permanganate end color is reached. 

Some uncertainty exists as to the factor which will 
convert the iron value of the permanganate to the cop- 
per value. To fix this point, 0.20 g. of copper is dis- 
solved in HNO. and carried through exactly as a regular 
determination. 

Scott recommends that the precipitated sulpho-cyan- 
ate be weighed in a Gooch crucible after drying at 100 
deg. C. The compound multiplied by 0.5226 gives the 
metallic copper. Or the dried precipitate 
may be burned with sulphur to Cu,S. The factor is then 
0.7986. In Scott’s view, copper is separated as sulpho- 
cyanate from a great many elements without interfer- 


equivalent 











ence, except from silver, tellurium and selenium. 
4 a= ia _— = 
—_ ——= (0) a J 
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Superficial Burning of Low-Carbon Steel—In a paper read 
before the West of Scotland lron and Steel Institute, James 
Mitchell refers to a type of defect which frequently arises 
in practice, which for want of a better term may be de- 
superficial burning. In such cases the metal is 
destroyed on the surface, presumably through the oxidizing 
effect of the flame employed in heating. 
that this oxidation arises from the action of the surface 
scale formed the piece. Microscopically it becomes 
apparent through decarburization of the superficial layers. 
After such treatment the failure of the metal is common, 
the reason being that the surface fissures caused through 
over-oxidation serve as starting points for the propagation 
of cracks throughout the steel. It may be argued that when 
fluxes are used on the metal such conditions do not readily 
Mr. Mitchell’s experience, however, has been that 
under such conditions fluxes afford a very poor protection, 
as the surface cinder formed is itself of a very oxidizing 
nature. 

Wheel-Burnt 
Ohio R.R. at 
“wheel-burnt” 


scribed as 


It seems probable 


on 


arise 


Rails —A derailment on the Baltimore & 
Glenwood, W. Va., suvposed to be due to a 
rail—that rail which had been in- 
tensely heated momentarily and locally by slipping wheels 

led to a study and report of this type of damage by J. E. 
Howard, engineer-physicist of the Interstate Commerce 
Commission. Fragments of the broken rail (Fig. 1), the 
appearance of the rail head both before and after pickling 
in hot acid (Figs. 2 and 


3), and 


Is, 2 





microscopic exX- 


amination (Fig. 1) 
show that the rail 

which was a_ 75-lb. 
A.S.C.E. section § in 
service for nine years 


contained many frac- 














tures having origin at 
the hardened upper 
surface of the rail. 
In his investigations FIG. 1. TYPICAL END VIEW OF 
Mr. Howard studied BROKEN FRAGMENTS 
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FIG APPEARANCE OF RUNNING SURFACE 
BEFORE PICKLING 
FIG APPEARANCE OF RUNNING SURFACE 
AFTER PICKLING 
the internal strains and structure in a number of other 
wheel-burnt rails. He distinguishes between the 
hardening due to the cold-work attending a_ rolling 


load and the thermal hardening due to wheel-slippage. Rail 
steel embrittled by mechanical hardening commonly displays 
some residual ductility under wheel stresses, although it is 
incapable of further flow under tensile stresses. When a 
longitudinal element of the tread is cut from such a hard- 
ened rail it will increase slight'y in length, thus showing 
it to have been under compressive forces. Thermal harden 
ing due to wheel slippage, on the other hand, retains no 
residual ductility, is incapable of flow under wheel pres- 
sures, and the hardened portion is often of insufficient 
depth to support and distribute the impinging pressures of 
the wheels. Surface cracks were thus formed in the rail 
which caused the accident, some of which, under the alter- 
nate directions of the tractive forces of engine drivers and 
the resistance of the train wheels penetrated the head and 
culminated in rupture. 

In order to gain an idea which 


of the stresses may be 














te 





FIG, 4 
OF 


CRACK THROUGH HARDENED METAL AT 
RAIL-HEAD. LONGITUDINAL SECTION 


SURF. 


RAL 


set up locally by thermal hardening a number of rails were 
gaged and the changes in lengths noted after varicus 
amounts of metal had been cut away, and after varios 
heat-treatments. The mean expansion in 10 in. after ch 

neling the head of the rail and querching the bar from 1,4''0 
deg F. was 0.0235 in. (gaged length 10 in.). Progress ’e 
contraction occurs with incressing temperatures wi! 
annealing hardened steel—either hardened by cold-work 

by quenching. Thus a hardened spot in a rigid rail head wow © 
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be under a compressive stress of 70,500 lb. per sq.in., due 
to this volume change, while the rest of the rail would 
have tension induced in it, especially near the top; conse- 
quently the effect of local thermal hardening is opposite 


in direction to that of mechanical hardening. Intense in- 
ternal strains, induced in rails in this manner, may rea- 
sonably be held to have exerted a great influence on the 
surface cracks exhibited in Fig. 2. However, the approach 
to rupture in steel in service is not signalized by visible 
manifestations. 

Melting Scrap in Heroult Furnace.—W. E. Cahill de- 
scribes in Mining and Scientific Press, April 16, 1921! 
p. 535, a 2-ton electric furnace operating at Treadwell, 
Alaska. With coke at $50 per ton, and pig iron correspond- 
ingly high, it has even become cheaper to make iron castings 
from this furnace, using hydro-electric power, than from a 
cupola. Operating “kinks” follow. 

“Insulation” is common when starting the furnace on 
heavy scrap-iron. It often happens that the three elec- 
trodes will rest on top of the charge, and no current passes 
through. A good remedy is to add a few shovelfuls of clean 
turnings. In extreme cases one can always shovel in some 
coke, bringing the current over the top of the charge until 
a steady arc results. 

“Iron castings are made about three or four times per 
week, the usual practice being to pour in the morning. 
Every afternoon we take off a heat of steel—high-carbon, 
low-carbon or alloy, depending upon the requirements. The 
melting of cold steel scrap in a cold furnace gave us con- 
siderable trouble at first. The melting starts at the top of 
the pile directly under the electrodes. The electrodes gradu- 
ally work their way toward the bottom. As the steel melts 
it drops down and strikes the cold magnesite hearth and 
freezes. The electrodes continue their downward path until 
a pool of molten steel is formed and the melting of the 
scrap raises the level of the bath. The course is then up- 
ward until all the scrap is added. The layer of solid steel 
on the bottom cannot be melted by keeping the heat on the 
bath and without overheating or injuring the furnace. The 
trouble seems to be due to lack of circulation, the hot metal 
being on the top. This circulation can be insured by the addi- 
tion of iron ore, which causes the metal to boil and so 
washes out the layer of frozen metal. Hematite has proved 
most satisfactory for this purpose, as its action is quick 
and the effect on the slag is slight. Frequent testing of 
the bottom with a steel bar is necessary; for, after the steel 
is free, continued boiling will wash out magnesite, causing 
slag troubles. This condition is common when using heavy 
scrap. When proper scrap is available the density of the 
charge may be so arranged that the electrodes will pene- 
trate near to and will heat the bottom. Great care must be 
used when the scrap is light, especially if the electrodes 
are penciled, for the pool of steel formed might not be 
of sufficient depth to prevent the electrodes from boring into 
the bottom. It is advisable to know the length of the 
electrode (that is, the distance from the holder to the fur- 
nace bottom), so that if the position becomes dangerous the 
current may be reduced until it starts to rise. 

“Several months ago we had a ‘heat’ of steel nearly ready 
to pour, but the power went off and the charge froze in the 
furnace. A break in the line kept the current off until the 
next day. By chipping away the slag from under the elec- 
rodes we were able to start the circuit. After having the 

irrent on the solid chunk for two and a half hours the 

aximum depth of the pool of molten steel was about 3 

The furnace was getting very hot, so we started feed- 
g¢ ore. When the carbon content became low pig-iron was 
ided. By alternate addition of ore and pig the steel was 
ished, and the furnace was poured clean within five hours 
rom the start. 

“The charging of the furnace influences the melting. 
(;ates and risers make a good charge for the bottom, giving 

e proper density; and, being at the bottom, the coating 

sand does not interfere with the electric conductivity 

hen starting operations. Light scrap is placed on the 





p and may be piled a foot or more above the doors. A 
nall piece of coke is placed on top of the scrap directly 
The coke makes a better contact, 


ider each electrode. 
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acts as a cushion, and prevents violent surges of current 
when starting. The former practice of using hand-control 
for starting has been discontinued, and automatic control is 
now used. Peak loads seldom exceed 850 kw., whereas the 
working load is between 500 and 600 kw. After a steady 
arc is formed, usually about five minutes after starting. 
lime is shoveled around the electrodes to form the 
slag. Later, as the charge melts, more lime is added. If 
the scrap melts so as to expose part of the roof to the glare 
and reflected heat of the arc it is well to work 
of the light top scrap with a bar, so as to shade the are 
and prevent unequal heating of the roof.” 


basic 


over some 
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Cc SS 
American Patents 
Complete specifications of any United States patent) ma be 
obtained by remitting 10c. to the Commissioner of Patent Wasl 


ington, D. C 


Tribenzyl Phosphate in Celluloid Manufacture.—As a 
colloiding agent for cellulose esters, FRITS E. STOCKELBACH, 
of New York, recommends tribenzyl phosphate in prefer- 
ence to triphenyl phosphate or tricresyl phosphate. As 
an example, celluloid may be manufactured by mixing 75 
parts of nitrocellulose with 25 parts of tribenzyl phosphate 
or with 10 parts of tribenzyl phosphate and 15 parts of 
camphor. Celluloid made in this way does not discolor 
when exposed to light and is much less flammable than the 
corresponding product made with camphor alone. (1,370,- 
853; assigned to Commonwealth Chemical March 
8, 1921.) 


Corp.; 


Modified Induction Furnace for Melting Scrap.—A furnace 
body 5 has an interior chamber 6 below which is an opening 
7 for the primary core and primary coil. Molten metal 
within the channel 8 forms the secondary, the arrangement 
being such that the metal in the furnace is kept in cir- 
culation by motor effect in channel 8. The circulation 
promoted in this manner in the lower part of the bath is 
7 quite efficient but, owing to 

the oil and dirt on the scrap 
2 metal and the air in the inter- 
stices between the fragments, 
the upper part of the charge 
may insulated and 
separated from the lower 
part, forming a bridge or arch 
over the latter in the nature 
of a crust which is not heated 
sufficiently to melt, as above 
pointed out. In order to 
overcome this drawback and 
the consequent loss of efficiency, auxiliary heating means are 
provided above the upper surface of the charge constituted 
by a retort 9 of refractory material or the like formed in or 
adjacent to the roof portion of the furnace. This retort 9 
serves as a combustion chamber and is heated interiorly 
by an oil burner 10 or the like, which in this instance is 
arranged exteriorly of the furnace and is adapted to project 
a jet of flame into the retort through an opening 11. 
(1,370,632; WALTER R. CLARK, of Bridgeport, Conn., assignor 
to Bridgeport Brass Co.; March 8, 1921.) 


become 





Distilling Column for Ammonia.—In the operation of 
apparatus in which a volatile content of a liquid, as 
ammonia, is distilled off by passing steam through the 
liquid, it sometimes happens that the liquor admitted at 
the top of the column does not flow freely through it, but 
accumulates to an abnormal depth in the pans composing 
it, thus checking up the upward flow of steam and to a 
greater or less extent blocking the operation. This diffi- 
culty is due to the fact that the steam rising from the 
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boiling liquid in the overflow passages opposes the flow of 
liquid from the pans to the passages to such an extent that 
the flow of liquid is checked, thus increasing the depth of 
liquid in the pans. This increase in the depth of the liquid 
seal in the pans tends to prevent the steam passing up 
through the column from following its normal path and 
to cause it to break through into the overflow passages, 
thus increasing the original difficulty. An improved ap- 
paratus has been designed by GEoRGE W. CruPE of Buf- 
falo, N. Y. Referring to the drawing, A indicates a dis- 
tillation column, com- 
posed of a series of 
superimposed rings B, 
B. In each ring is a 
pan, or faux fond, C, 
having a central open- 











ing c, over which is a 
hood, or passette, D, 
whereby steam pass- 
ing up through the 
column and through 
the openings ec is 





forced to pass through 














the liquor in the pans. | ¢ ie 
Leading from each | Wy e ? ) es 
pan to the pan below \ | - 
is an overflow pipe or /’ y a : - # 
passage E, whereby a ee # 
the liquor, overflow- [ oy 

| 
ing from the several i \ wy 
pans, passes down- ee 
ward from pan_ to hal a Sees. 
pan, through the a 
column. Connected with upper part of each of the 


overflow pipes E, and preferably with the cover plate 
e of the overflow pipe, is a vent pipe, F, the upper, or dis- 
charge, end of which is above the inlet opening of the over- 
flow pipe and preferably directly under the pan or faux 
fond of the next succeeding ring above, 

In the operation of the device the steam rising from the 
highly heated liquor in the overflow passage E is free to 
discharge through the vent pipe F, instead of passing 
through the inlet opening of the overflow pipe E, and thus 
is prevented from obstructing the flow of liquor into the 
overflow pipe. 

By this means a more rapid feed of liquor to the column 
is made possible, and with a uniform feed of liquor a sub- 
stantially constant depth of liquor is maintained in each 
pan, thus insuring uniformity and cleanness of operation. 
(1,372,649; assigned to Semet-Solvay Co.; March 22, 1921.) 


British Patents 


Complete pecifications of 
by remitting ‘ to the 
Southampton Buildings, 


any British patent may be obtained 
Superintendent British Patent Office, 
Chancery Lane, London, England 
Dispersoids.—Dispersoids or colloidal suspensions of ores, 
dyes, paints, graphite, sulphur, cellulose or other materials 
are obtained by pounding or rubbing the ground substance 
in a dispersion medium which is a non-conductor or a bad 
conductor of electricity, the moving surfaces having a 
velocity of not less than 2,000 m. per minute, and prefer- 
ably of 1,000 m. per second. Dispersion may be assisted by 
adding solvent chemical agents, or those which form labile 
compounds with the dispersion medium without much ion- 
ization, or those which assist the formation of compounds 
between the material to be dispersed and the dispersion 
medium. A colloidal suspension of sulphur may be made 
by dispersing flowers of sulphur with water or other 
medium, with or without the addition of protective colloids 
such as benzol or carbon bisulphide. Molten sulphur may 
also be converted into the dispersoid condition, the tem- 
perature being gradually lowered during the operation. 
Sulphur may be refined by treating the dispersoid with acid, 
washing, and dispersing again in pure water. The colloidal 
solutions may be used for disinfection, or for treating plants. 
Colloidal graphite is made by dispersing crude graphite 
with hot water, then cooling while under treatment, allow- 
ing to stand, decanting from the sediment, and drying. 
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Potash olein soap, barium, phenol-sulphonie acids such a 
naphtho-disulphonic acids may be added to accelerate th 
process of dispersion. Colloidal ultramarine is made by dis 
persing a mixture of coarse grained ultramarine and olei’ 
soap with water or an organic dispersion medium such a 
benzol, or alcohol with or without the addition of oil o 
turpentine: the product is dried. Other colors—e.g., iron, 
cobalt, zinc, lead, nickel or chrome colors—or lithopone o 
dyes may be similarly treated. Alkali, oils, or pheno! 
sulphonic acids may be used, instead of soap, as accelera 
tors. An “enamel substance,” such as artificial or natura! 
resin, size, cellulose ester, copal, etc., may be dispersed in 
organic solvents for the production of enamels “in whici 
the lakes are not dissolved but dispersed.” Cellulose—for 
instance, wood pulp—is dispersed in water with or without 
the addition of gelatin, protein or soap and alkali, the 
cellulose is rendered flocculent by addition of acid, separated 
and dried under vacuum. The mass is homogeneous and 
may be pressed in molds. Organosols of cellular materials 
such as cellulose may be obtained by means of benzol, ace 
tone, etc.; small quantities of cellulose ester soluble in ace 
tone can be used as accelerators of dispersion. (Br. Pat 
155,836; not yet accepted; H. PLAUSON, Hamburg, and J. A. 
VIELLE, Westminster. See also Pat. 156,142. March 2, 
1921.) 


Arsenobenzene Derivatives.—Stable solutions are obtained 
by mixing solutions of 3:3'-diamino-4:4'-dioxyarsenobenzene 
sulphoxylate and the sodium salt of 3:3'-diamino-4:4'-dioxy- 
arsenobenzene or the complex silver compound thereof, or 
by mixing the two ingredients in powder form and dis 
solving the mixture. The resulting solution contains the 
two ingredients in chemical combination, that made from 
the sodium salt not being precipitated by carbon dioxide, 
and that made from the silver compound not being precipi- 
tated by salt or carbon dioxide. (Br. Pat. 155,577, not yet 
accepted; G. SPEYER HAus, assignor to Farbwerke vorm. 
Meister Lucius & Bruning, Hoechst-on-Main, Germany; 
Feb. 23, 1921.) 


Separation of Atmospheric Nitrogen.—Relates to the pro- 
duction of nitrogen by absorption of oxygen from a mixture 
of nitrogen and oxygen by means of metals such as iron, 
followed by the regeneration of the oxide produced; and 
consists in utilizing the heat generated by the absorption 
reaction to provide the heat required for the regeneration 
process. Since too large an excess of heat is developed by 


the use of atmos- N 
pheric air in the 3 
absorption reaction, 


gases containing only 
about 10 per cent of 
oxygen are em- 
ployed—e.g., flue gases from in- 
dustrial plants, or mixtures of 
these gases with atmospheric 
air. The metal is contained in 
two shafts A, which function 
alternately as absorber and re- 
generator. Each shaft is con- 
nected at the top with a counter- 
current preheater E, by means 
of which the gases entering the 
shaft—namely, the mixture of 
nitrogen and oxygen supplied through pipe G or the reduc 
ing gas supplied through pipe I—are heated at the expense 
of the gases leaving the shaft; viz., pure nitrogen by the pi! 

L or exhauster reducing gas by the pipe N. The preheater 
can be short-circuited to any required extent by the valved 
pipe R. The shafts A are covered with adjustable heat-i 

sulating plates D, in order to control the radiation of hes‘ 
therefrom. The active mass of metal may also be vari 

The danger arising from the formation of soot is avoided !\ 
introducing carbon dioxide into the water gas before | 
enters the regeneration apparatus. The carbon dioxi 

may be that contained in water gas which has already be: 

through the apparatus. (Br. Pats. 155,814 and 155,81 

R. LUNDF 















not yet accepted; C. T. THORSELL and H. L. 
March 2, i921.) 


Gothenburg, Sweden. 
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Nitrogen Reasearch to Continue trol of such War Trade Board Section, shall become 

, ren: > . I “S, ; nts ¢ records of » Treasury Depart- 
The U. S. Fixed Nitrogen Research Laboratory at Ameri- ooks, documents and records of the Treasury Depart 


can University, Washington, D. C., will be continued under 
War Department auspices for the present for the purpose 
of completing and rounding out experiments now under 
way and so that a comprehensive report of research activ- 
ities on nitrogen fixation and utilization may be prepared. 
There is also a desire to continue this laboratory until 
the War Department is assured that it can obtain sufficient 
nitrogen from domestic sources to meet its needs. After 
that the laboratory is to be turned over to the Department 
of Agriculture, which is expected to continue the experi- 
mentation as to nitrogen fixation and utilization. No fore- 
cast can be given at this time as to when the transfer will 
be made. 

This is a part of the ruling of the Secretary of War in 
the matter of the department’s nitrate policy. He 
decided that the Nitrate Division of the Bureau of Ord- 
nance should remain as an entity. In addition he reached 
the conclusion that pending the development of the fixation 
of atmospheric nitrogen by private industry, to the point 
where an adequate supply of nitrogen to meet the govern- 
ment’s requirements is assured, the government plants at 
Sheffield, Ala., and at Muscle Shoals, known as Plants No. 
1 and No. 2, will be retained in the most economical stand-by 
condition. 

The research work being done at the Fixed Nitrogen 
Laboratory is on a large scale. Expenditures in connec- 
tion with that activity now are being made at the rate of 
$250,000 a year. More than 100 chemists are employed. 
Work now will be concentrated on completing the present 
studies and designs of synthetic ammonia process and on 
the completion of a comprehensive report on nitrogen fixa- 
tion and utilization. 


also 





Dye Control Amendment Goes to Senate 

The emergency tariff bill was reported to the Senate April 
30 containing Title V, which is to be known as the “dye and 
chemical control act, 1921.” It was found that sufficient 
funds are now available to continue the work of dye and 
chemical control for another six months. This resulted in 
the elimination of the appropriation carried in the Knox 
amendment as originally drafted. Several other minor 
changes were made. As reported to the Senate the dye and 
chemical title reads: 

Sec. 501. (a) That on and after the day following the 
enactment of this act, for the period of six months, no 
sodium nitrite, no dyes or dyestuffs, including crudes 
and intermediates, no product or products derived 
directly or indirectly from coal tar (including crudes, 
intermediates, finished or partly finished products, and 
mixtures and compounds of such coal-tar products), and 
no synthetic organic drugs or synthetic organic chem- 
icals, shall be admitted to entry or delivered from 
customs custody in the United States or in any of its 
possessions unless the Secretary determines that such 
article or a satisfactory substitute therefor is not ob- 
tainable in the United States or in any of its possessions 
in sufficient quantities and on reasonable terms as to 
quality, price and delivery, and that such article in the 
quantity to be admitted is required for consumption by 
an actual consumer in the United States or in any of 
its possessions within six months after receipt of the 
merchandise. 

(b) Upon the day following the enactment of this 
act the War Trade Board Section of the Department 
of State shall cease to exist; all clerks and employees of 
such War Trade Board Section shall be transferred to 
and become clerks and employees of the Treasury 
Department and all books, documents, and _ other 
records relating to such dye and chemical import con- 


ment. All individual licenses issued by such War Trade 
Board Section prior to the enactment of this act shall 
remain in effect during the period of their validity, 
and the importations under such licenses shall be per- 
mitted. All unexpended funds and appropriations for 
the use and maintenance of such War Trade Board 
Section shall become funds and appropriations avail- 
able to be expended by the Secretary in the exercise of 
the power and authority conferred upon him by this 
section. 

Sec. 502. That this title may be cited as the “Dye 
and Chemical Control Act, 1921.” 

In its report urging the adoption of the title the Com- 
mittee on Finance said: 

At the present time the importation of coal-tar dyes 
and certain chemicals is regulated by means of licenses 
issued by the War Trade Board Section of the State 
Department, under the provisions of the trading with 
the enemy act approved Oct. 6, 1917, and the proclama- 
tion of the President of Feb. 14, 1918. It is deemed 
advisable to continue the present licensing system for 
a period of six months after the enactment of the 
proposed amendment in order that the Congress may 
have ample time to enact into law permanent tariff 
legislation covering importations of dyes and chemicals. 
The proposed amendment is deemed to he necessary 
because the powers of the War Trade Board Section of 
the State Department to grant licenses for the importa 
tion of dyes and chemicals are limited to the duration 
of the present war. The proposed amendment is lim- 
ited to the dyes and chemicals the importation of which 
is now limited by licensing, and provides for the grant- 
ing of licenses upon substantially the same terms as 
under the requirements for the importation of dyes and 
chemicals from enemy countries. 

The proposed amendment provides for the transfer of 
the functions of the War Trade Board Section, including 
its clerks and employees, books, documents, and records, 
to the Treasury Department. The proposed amendment 
also provides that any unexpended funds and appropria- 
tions made for the use and maintenance of the War 
Trade Board Section shall be available to be expended 
by the Secretary of the Treasury in the exercise of 
the power and authority conferred upon him by the 
proposed amendment. 





Annual Tables of Constants and Numerical Data 


The publication of the Annual Tables of Constants and 
Numerical Data, Chemical, Physical and Technological, 
which was interrupted during the war, has now been re- 
sumed by an international commission acting under the 
authority of the International Union of Pure and Applied 
Chemistry. 

Subscriptions to Volume IV, containing all 
data published during the years 1913 to 1916 inclusive, 
will be received up to May 31 at the fo!lowing rates: 
Part I only, $12.50 bound, $11 unbound; Parts I and II, 
$25 bound, $22 unbound. Part I, containing the constants 
from “Compressibility” to “Electricity,” will be delivered 
probably early in July; Part II, with the remaining con- 
stants, some months later. Subscription blanks can be 
obtained from the American Commissioner, Prof. E. W. 
Washburn, University of Illinois, Urbana, II]. Remittances 
should be made to the Chicago University Press, 
Ill. 

Orders for Volumes I, II and III will be received at $7.29 


numerical 


Chicago, 


each. Vol. I is, however, not sold separately, owing to 
limited supp'y. Volume V, covering the years 1917 to 1920 
inclusive, is in preparation and will be ready for distribu- 


tion late in 1922. 
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Preliminary Program, American Leather 
Chemists Association 

At the meeting of the American Leather Chemists Asso- 
ciation to be held at Atlantic City June 9 to 11 topics will 
be discussed which will be of interest to the practical men 
of the industry as well as the chemists. 

The committee in charges announces the following pre- 
liminary program: 

Colloids, Prof. Holmes (University of Cincinnati) ; Chest- 
nut Wood Tannin, R. W. Griffith; Notes on the Extraction of 
Leather, Bureau of Chemistry; Post-Mortem Tests on Hide, 
G. D. McLaughlin; Moisture in Leather and Tannin Mate- 
rials, T. D. Jarrell; Relation of South America to the Leather 
Industry, G. A. Kerr; Conditions in the Leather Industry, 
L. J. Robertson; Tanning Materials in the Far East, Dr. L. 
Balderston; Demonstration of the Explosiveness of Tannery 
and Leather Dusts, Bureau of Chemistry; Some Further 
Comments on the Wilson-Kern Method of Analysis, G. W. 
Schultz. 

\ symposium is to be held on the general subject of 
Synthetic Tannins. Various committee reports for the years 
1920-1921 will be presented by the chairmen. The final 
program will be given out later. 





Aims and Organization of the Materials Handling 
Division, A.S.M.E. 

The new Materials Handling Division of the American 
Society of Mechanical Engineers is planning sessions for 
the discussion of “Design and Construction of Machinery 
for Road Building” at the Society’s spring meeting to be 
held at the Congress Hotel, Chicago, May 23 to 26. Four 
papers will treat this problem from the viewpoint of the 
contractor, the road builder, and possible future develop- 
ment of mechanical equipment in road building. 

The work of this Division, whose membership is rapidly 
approaching one thousand, is now well under way. The 
executive committee of the Division has adopted the report 
of the aims and organization committee, which mapped out 
a comprehensive working scheme. The executive commit- 
tee is composed of R. M. Gates, chairman, Philadelphia; 
H. V. Coes, vice-chairman, New York; N. C. Johnson, New 
York; F. A. Wardenberg, Wilmington, Del.; and Kern 
Dodge, Philadelphia. The aims and organization commit- 
tee is headed by F. M. Feiker of New York. Describing 
the aims of the Division, this report says: 

“Materials handling is largely a mechanical engineering 
problem. It divides itself into two parts: (1) The con- 
sideration of the detailed design and operation of mechan- 
ical equipment for handling material, and (2) the 
economical and efficient application of this equipment in 
the arts and industries. The purpose of this Division is 
to organize, direct and promote these two foregoing objects. 
The formation of a Division will stimulate engineering 
thought and provide a method of expression which will 
make possible the more efficient methods and means of 
handling the commodities in our daily life. The Division 
shall have the following specific objects: 

“To co-ordinate and correlate existing data and informa- 
tion, to find the gaps in the knowledge so as to bridge them, 
and to render the sum total available to the greatest pos- 
sible number. 

“To work toward standardization of methods and designs 
wherever feasible and possible with the belief that such 
standardization will reduce costs of handling materials. 

“To promote actively the discussion of materials han- 
dling in all its economic and engineering phases to the 
end that it may take its rightful place in future engineer- 
ing thought and opinion. 

“To point out the economic wastes of duplication of 
effort, of manual labor and of undirected and unplanned 
material handling in all its phases. 

“To aim to correlate the work of all engineers in mate- 
rials handling. 

“To co-operate with other divisions or other associations 


and organizations. 

“To initiate and aid research. 

“To assist in solving national, state and community 
handling problems. 
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“To establish an information division which would bh 
prepared to furnish such information as a compendiun 
of all devices now on the market, a list of references classi 
fied under materials handling.” 

The activities of the Division are outlined as follows 

“Materials handling in this division is concerned only 
with what may be called the problems of secondary trans 
portation of materials and commodities. It does not con 
cern itself with the broad transportation problems of the 
common carriers, or the tributaries to common carriers. 

“Materials handling has to do with the multitudinous 
operations of ‘picking up and putting down’ materials in 
process of production, and the handling problems of th 
linkages between common carriers and delivery to the user.” 

Discussing the method of approach to the problem of 
materials handling, the report says: 

“The objective in any materials handling problem is the 
reduction of costs. The professional division therefore will 
approach the problem in general as follows: 

“Make a survey of the existing industry to ascertain 
the present state of the art. 

“Make studies for the improvement of machinery and 
equipment for the handling of materials. 

“Ascertain ways and means of reducing costs.” 

Prime consideration will be given to two sets of prob- 
lems in the field of the Materials Handling Division: (1) 
The technical problems of the industries, and (2) the 
commercial fields of materials-handling machinery. 

The report sums up the spirit of the new Division with 
this striking statement: 

“The subject of materials handling should be taken out 
of a rule-of-thumb basis and put on an engineering basis 
in all its phases. To this end the Professional Materials 
Handling Division of the A.S.M.E. should devote itself.” 





Research Fellowships in the College of Mines, 
University of Washington 


The College of Mines of the University of Washington 
offers four fellowships in mining, ceramic and metallurgical 
research in co-operative work with the Bureau of Mines. 
The fellowships are open to graduates of universities and 
technical schools who are properly qualified to undertake 
research investigations. The value of each fellowship is 
$900 per year of twelve months, beginning July 1. Fel- 
lowship holders are required to register as graduate 
students and to become candidates for the degree of Master 
of Science in mining engineering or metallurgy, or ceramics, 
unless an equivalent degree has previously been earned. 

The purpose of these fellowships is to undertake the 
solution of various problems being studied by the United 
States Bureau of Mines that are of especial importance 
to the State of Washington, the Pacific Northwest and 
Alaska. The investigations consist principally of labora- 
tory work directed largely by the bureau’s technologists. 
For the year 1921-22 the following subjects have been 
selected for investigation: 

(1) Beneficiation of coal, especially coal washing. 

(2) Electrometallurgy. Electrothermic and electrolytic 
treatment of various mineral resources. 

(3) Ceramics. Survey and testing of the clay resources 
of the Northwest to determine their economic utilization. 

Applicants should send a copy of their collegiate records 
from the registrar’s office of the college where they have 
been, or will be, graduated. They should also state their 
professional experience and give the names and addresses of 
at least three persons who are familiar with the character, 
training and ability of the applicant. Applications are due 
not later than June 1, and should be addressed to the 
Dean, College of Mines, Seattle, Wash. 





Sugar Mills in the Hawaiian Islands Listed 


Information concerning the sugar mills of the Hawaiian 
Islands, including the names of the companies, agents, 
location of factories, date of erection, and capacities, is 
contained in a list compiled by the Far Eastern Division, 
Bureau of Foreign and Domestic Commerce, Washington. 
for which request file No. FE-26004. 
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Vay 11, 1921 CHEMICAL AND 


An Association of Employees’ Clubs 
On May 25 a conference will be held in New York City 
to effect organization of an association of the employees’ 


lubs of America. Active membership will consist of clubs, 
associations or societies of employees of industrial, finan- 


cial, mercantile er other organizations having for their 
main purposes social, athletic, educational, thrift and 
savings, health, safety or other similar mutual benefit 


activities; companies having “clubs” holding active mem- 
bership will be associate members. 

The direct purpose is exchange of such service, informa- 
tion and experiences between member clubs as will aid in 
increasing their usefulness and the enthusiasm of their 
membership. The more general purposes will be to pro- 
mote better understanding and more cordial relations among 
employees and between employees and employers generally. 

Plans for the organization have been under way for sev- 
eral months by a temporary committee with headquarters 
on the 22d floor, Times Building, New York City. All 
concerns or persons interested in such activities are urged 
to get in touch immediately with the chairman or other 
members of the executive committee: C. Lester Horn, 
chairman, 22d Floor, Times Building; Roger Steffan, edu- 
cational director, National City Bank, New York City; 
L. W. DeMotte, director of personnel, American Express 
Co., 65 Broadway, New York City; D. A. Henderson, per- 
sonnel manager, Knox Hat Co., 601 Grand Ave., Brooklyn, 
New York; J. Marshall, staff secretary, Alexander Hamil- 
ton Institute, 13 Astor Pl., New York City; George E. 
Morgan, welfare supervisor, Otis Elevator Co., 260 Eleventh 
Ave., New York City; Dr. C. E. Ford, General Chemical 
Co., 25 Broad St., New York City; MacLean Libbey, secre- 
tary, Stanley Insulating Co., 200 Fifth Ave., New York 
City. 





Rochester Meeting, Division of Chemistry and 
Chemical Technology, Research Council 


A meeting of the Division of Chemistry and Chemical 
Technology, National Research Council, was held at the 
Hotel Powers, Rochester, on the afternoon of April 27. 
Chairman Cottrell announced that the International Re- 
search Council would meet at Brussels on June 27 
and that the United States is to be represented by six 
members. Prof. H. N. Holmes of Oberlin College presented 
a report reflecting favorably upon the activities of his col- 
loid chemistry committee: Over 100 lectures had been de- 
livered by members of the committee during the course of 
last year on various phases of colloid chemistry; the inter- 
est in colloid chemistry was increasing remarkably fast; 
Bancroft issued a long list of colloid chemistry problems, 
many of which have been taken up by the laboratories; 
Holmes issued a reference list of books and periodical 
literature compiled for those who cared to study the subject 
of colloids more fully; Bancroft and Holmes each published 
a book on colloid chemistry. An equally favorable ana 
highly encouraging report was presented by Dr. E. W. 
Washburn on ceramic research during 1920. Among other 
things, a fellowship in ceramics has been established. In 
the discussion of the report it was suggested to include 
electrical porcelain in the program for this year. Dr. 
Bancroft reported on the activities of the contact catalysis 
ommittee, referring in particular to the very successful 
ymposium recently held on the subject. 

Charles E. Munroe, chairman of the committee on explo- 
ves investigations, outlined the work that his committee 
ad performed during the past year: The list of literature 
eferences on explosives has been brought up to date, start- 
ig with the earliest publications; a detailed record of acci- 
ents has been kept, together with accounts of causes and 
iggestions for future prevention of such accidents. Dr. 
lunroe further suggested that the numerous investigations 
n explosives carried out during the war be written up, 
lected and published. Steps in this direction had already 
een taken by the British Government and a number of 

/lumes already published." The Council decided to take up 
'r. Munroe’s suggestion. Dr. J. M. Francis presented a 
rief report on pharmaceutical research; Dr. Stieglitz dis- 


Publishers, 


His Majesty's Stationery Office, London. 
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cussed the situation of research in synthetic drugs. Since 
the armistice the interest in research in these drugs has 
waned. 

Dr. H. T. Clarke brought up the question of preparing 


lists of research chemicals. The difficulties encountered by 
investigators at present was to locate certain chemicals 
essential to their experiments. The idea was to prepare lists 


of both organic and inorganic chemicals with brief ref 
erences as to where each could be obtained. The chair 
appointed a committee to undertake the work. A lengthy 


discussion followed on the publication of Tables of Critical 
Constants; Dr. H. K. Moore, chairman of the committee, 
reported that $100,000 had been received in subscriptions 
Dr. Johnson of Yale advised that Dr. C. J. West, formerly 
with A. D. Little, Inc., had been appointed editor of the 
tables. 

At the conclusion of the meeting the following officers of 
the Division were elected for the ensuing year: Chairman, 
F. G. Cottrell; vice-chairman, Julius Stieglitz; executive 
committee, F. G. Cottrell, Julius Stieglitz, W. D. Bancroft, 
Colin G. Fink, W. F. Hillebrand, R. B. Moore; members at 
large, Treat B. Johnson, R. B. Moore. 





Opposes Duty on Iron Pyrites 

That a duty on pyrites will not protect the domestic prod 
uct from sulphur competition was one of the arguments 
used by C. H. MacDowell, president of the National Fer- 
tilizer Association, who was granted a special hearing by 
the subcommittee on chemicals of the Ways and Means 
Committee of the House of Representatives. Mr. Mac- 
Dowell stated that the production of pyrites from domes- 
tic sources is very expensive, in addition to being unsat- 
isfactory in some ways for consumption by the interests 
which are large users of Spanish pyrites. A duty on 
pyrites, he declared, would have the effect of applying pro 
tection to sulphur, a product which exists domestically in 
such large quantities as to enable the United States to 
dominate the world’s market and consequently is in no need 
of protection. 

The chances seem favorable for some duty on potash. 
It is regarded as practically certain, however, that the 
committee will not approve as much as 50c. a unit, which 
was the amount asked by the domestic producers. 

Every precaution is being taken by the members of the 
Committee on Ways and Means to prevent the dissemina- 
tion of any information as to the schedules on which the 
subcommittees are agreeing. Due to the fact that these 
schedules are likely to be changed by the full committee it 
is believed that unnecessary agitation would be created by 
allowing the day-to-day conclusions to be announced. It 
is pointed out that ample time will remain after the per 
manent tariff bill is reported for those concerned to “shoot” 
at any of its schedules. The prohabilities are that the 
bill will not be reported until near the end of May. 





National Fertilizer Association to Meet 
at White Sulphur Springs 

The twenty-eighth annual convention of the National 
Fertilizer Association, which will be held at White Sulphur 
Springs, W. Va., the week beginning June 20, 1921, will 
have a program of reconstruction and co-operation. 

The program will include addresses and discussions on 
subjects that are of vital interest to the fertilizer manu- 
facturer in view of present business conditions. These 
subjects will include costs and cost-accounting systems, 
chemical and manufacturing problems, sales methods, labor 
and transportation problems, etc. The officers of the asso 
ciation are now arranging the details and promise a meet- 
ing which will be of unusual interest and lasting benefit 
to everyone identified with the fertilizer industry. On 
account of the importance of the program a large attend- 
ance is expected. 

During the same week the Southern Fertilizer Associa. 
tion will hold its summer meeting; the soil improvement 
committee of the National Fertilizer Association will hold 
a subscribers’ and committee meeting; the soil improve- 
ment committee of the Southern Fertilizer Association will 
hold a committee meeting. 
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Oilfield Developments in Northern Canada 


lhe Canadian Department of Mines has changed its plans 
with regard to the method of transporting the geologists 
assigned to the Fort Norman and Windy Point districts. 
Arrangements had been made with the Canadian Air Force 
for the transportation of both men and supplies, 
but this has been found to be too costly, and the slower, 
but possibly surer, method of transportation by barges is 
to be used. being constructed for the purpose, 
and will travel by way of the Peace, Slave, and Mackenzie 
river The Imperial Oil Co. will adhere to its original 
plan of transporting men and supplies by air, the two all- 
metal airplanes already having made one trip to Windy 
Point, Great Slave Lake, carrying 1,000 lb. gasoline each. 
They returned without mishap, and, it is expected, will 
leave for Fort Norman within a few days. 

4 good deal of opposition is being brought against the 
bill in the legislature at Edmonton, Alta., to grant a pipe- 
line right-of-way to the Imperial Oil Co. The route is 
not specified and very wide powers are asked. The com- 
pany consequently has withdrawn the bill. The legislature 
will take up pipe-line legislation next session. 

The Imperial Oil Co. will erect a small refinery near 
Fort Norman during the coming summer to provide gaso- 
line for the company’s airplanes and power boats. It is 
expected that a sufficient quantity will be made to supply 


aérial 


Barges are 


other concerns in the district. 

The British Columbia Department of Mines has let a 
contract to Lynch Bros. of Seattle to sink a 2,000-ft. 
bore-hole near the south fork of the Red River, about 20 


miles northwest of Hudson Hope. Prof. John A. Dresser 
was employed to make a reconnaissance survey of the oil 


possibilities of this section of the Peace 


River region, 
and it is on his recommendation that the hole is being 


sunk. 





Joint Brands and Trade Marks Used in Foreign 
Markets by U.S. Export Associations 


\ new feature in the development of foreign trade, 
reported by the Federal Trade Commission, is the adoption 
of joint, uniform brands and trade marks by associations 
organized under the Webb-Pomerene law for the purpose of 
export trade. Heretofore, in most individual mem- 
bers of an have retained their own marks on 
exports; but under the new plan an association brand or 
trade mark may be adopted to cover all goods shipped by 
the combine. 


cases, 


association 


In advertising American goods abroad concentration on 
one or a few brands or marks which convey a guarantee 
of quality has proved to be much better business than the 
use by one association of a bewildering number of individual 


marks which may compete with one another and confuse 
the foreign buyer. Aside from advertising value, this fea- 
ture represents an important step toward co-operation in 
export trade 

The U. 8S. Alkali Export Association of New York has 
abandoned the use of individual marks, and reports the 
adoption of a new association trade mark which will be 
advertised through agencies in South America, Cuba and 
Mexico. 

The trade mark “Apex” is found on about 200 varieties 


of paper and board shipped by the American Paper Ex- 
ports, Inc., of New York to Europe, Asia, Africa and South 
America 

The ¢ 


es under 


onsolidated Steel Corporation of New York adver- 
the mark ‘“Consteco.” 
r'rade marks and stenciled designs are used by the Cement 


Export Co., Inc., of New York; the American Tanning 
Materials Co. of New York; and other associations operat- 
n export trade under the Webb-Pomerene law. 





Employment in Chemical Industries Decreases 
\ decrease of 


of 2.3 per cent in employment in the chemi- 
il industries 


took place during April, according to an an- 
nouncement by the Department of Labor. There was a 
per cent in employment in the stone, clay 


dustries 


decrease of 3.2 
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Administration Favors Fact Finding 

Some opposition is being voiced in the non-metallic min 
eral industries to certain of the fact-finding activities of 
the Federal government. In that connection it may be 
mentioned that there is overwhelming opinion in Congress 
in favor of compulsory returns from industry of certain 
fundamental facts. It is the policy of the administration 
to favor legislation of this type, rather than that which 
contemplates regulatory supervision. For the immediate 
present it is expected that compulsory fact finding will 
be required only as to coal and three or four other basic 
industries. Once the legislative precedent is established, 
however, an extension of the policy could be put through 
promptly if it could be shown that the public interest would 
be served. One of the best ways to insure the enactment 
of such legislation is for producers to refuse to supply 
fundamental data voluntarily. 





Aluminum Sulphate Used at Water-Purification 
Plants in Illinois, 1920 

Data collected relative to use of aluminum sulphate at 
twenty-two of the water-purification plants in Illinois dur- 
ing 1920 show that 2,300 tons of alum was used, ranging 
from 5 tons at some of the smaller plants to about 780 
tons at the largest plant. The ranged from $24 to 
$160 a ton. Analyses made at some of the plants show 
Al.O,, 17 to 17.25 per cent; insoluble matter, 0.1 to 0.2 
per cent; Fe, 0.5 to 0.75 per cent. In some instances the 
alum is purchased without specifications, and in others 
the specifications vary considerably. The alum has 
purchased from four different companies. 


cost 


been 





Two Cent Duty on Sugar Asked 

A duty of 2c. on imports of sugar is being urged by 
domestic cane producers for the permanent tariff bill. The 
emergency tariff measure carries a duty of 1.16c. per lb. 
It is understood that the subcommittee has 
1.6c. per lb. for the permanent tariff bill. 

A duty of 100 per cent ad valorem is being urged for 
adonite, arabinose, dulcite, galactose, inosite, inulin, levulose, 
mannite, d-talose, d-tagatose, ribose, melibose, dextrose 
testing above 99.7 per cent, mannose, melitzitose, raffinose, 
rhamnose, salicin, sorbite, xylose and others of the higher 
saccharides required for scientific purposes. 


decided on 





Weights and Measures Conference 


The fourteenth annual meeting of the National Confer- 
ence on Weights and Measures will be held at the Bureau 
of Standards in Washington, D. C., May 23 to 26. The 
announcement by Representative Vestal that he sees no 
reason for delaying further the discussion before his Com- 
mittee on Weights and Measures of the respective merits 
of the existing system of weights and measures and those 
of the metric system insures the discussion of that topic 
at the forthcoming meeting. 





Congress May Ban Deceptive Containers 

Legislation prohibiting the use of containers shaped so 
as to deceive or mislead the purchaser as to the “quantity, 
quality, size, kind or origin” of the contents may be ex- 
pected at this session of Congress. It will be in the form 
of an amendment to the food and drugs act which has 
been introduced by Representative Haugen, chairman of 
the Committee on Agriculture. 





To Investigate Muscle Shoals Projects 

The American Farm Bureau Federation has appointed a 
committee to investigate thoroughly the questions in 
volved in the Muscle Shoals controversy. The committee is 
authorized to engage engineers and to incur necessary ex- 
pense of a thorough probe, with the idea of developing 
whether or not the government development on the Ten- 
nessee River would be beneficial to the agricultural indus 
try. The committee consists of John Brown, Indiana; W. 


G. Jamison, Colorado, and Chester H. Gray, Missouri. 
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Dr. RAYMOND F. Bacon addressed the Delaware Section 
of the American Chemical Society on Monday evening, May 
2. His subject was “Some Problems in the American Sul- 
phur Industry.” 

ERNEST J. P. BENN, member of Benn Bros., Ltd., pub- 
lishers of the Chemical Age, London, England, and other 
technical magazines, who is making a visit to the United 
States, was entertained at luncheon at the Engineers’ Club 
on May 5 by the Associated Business Papers, Inc. 

EDMUND W. CRAFT of the Thermoid Rubber Co., Trenton, 
N. J., gave an interesting address on the subject of crude 
rubber before the members of the local Engineers’ Club at a 
recent meeting. A. H. Greywacz, of the same company, 
followed Mr. Craft with a comprehensive talk on some of 
the technical features of rubber processes. 

Dr. MAX MUELLER, president of the Rhodia Chemical Co., 
New York, is on a pleasure trip to the Pacific Coast, accom- 
panied by Mrs. Mueller. 

HowaArp M. RAYMOND has been appointed acting presi- 
dent of the Armour Institute of Technology to fill tempo- 
rarily the vacancy caused by the death of Dr. F. W. 
Gunsauius. Acting President Raymond is a graduate of 
the University of Michigan, and is well known profession- 
ally throughout the Middle West. He has been connected 
with the Institute for the past twenty-six years, and has 
served as dean of engineering since 1903. 

Dr. JOHN E. TEEPLE has been elected president of the 
Chemists’ Club. 

JOHN THOMAS, the chief chemist of Scotch Dyes, Ltd., 
and J. E. Breckinridge, a director of the same company, 
both of Carlisle, Scotland, are in the United States on a 
business visit. 
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ARTHUR R. WILLIS, chemical expert for the Tariff Com- 
mission, lost his life in an accident on the Potomac River 
Sunday, April 24. He was twenty-nine years of age and 
had been with the Tariff Commission nearly three years, 
having had charge of the compilation of the Census of Dyes 
and Coal-Tar Chemicals. 
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Current Market Reports - 








The Chemical and Allied Industrial Markets 
NEW YORK, May 9, 1921. 

There was some improvement shown in chemical inquiries 
luring the past week and reports of better business are 
ecoming more frequent. Throughout the trade the month 
f April seems to have shown a decided change over pre- 
ious months. The inertia of the market has necessarily 
nade the change gradual, nevertheless activity is moder- 
itely increasing. While at the present rate it will still 
equire a number of months to reach anything like normal 
onditions, the progress is encouraging. The labor and 
freight problems are still the most unfavorable factors 
onfronting the producers of chemicals. 


FOREIGN COMPETITION 


Foreign competition is being strongly reflected in the 
market. 


hemical Imported materials are still figuring 
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very largely in the situation and in the majority of cases 
domestic manufacturers realize the futility of trying to 
meet the importers’ prices. There are a few how 
ever, where competition is keen between domestic and 
foreign goods for interior points, with the advantage rest- 
ing with the manufacturer on account of freight charges 
Imported prussiate of soda, citric and tartaric acids, chlo- 
rates, bleach and caustic potash are being offered below 
producers’ prices here. Soda is another item that is 
attracting some attention. This chemical has been sold fo 
shipment in practically every case. It is understood that sell 
ers of this material are not eager to bring ash in unless sold 
ahead. Prompt shipments of ash were offered by importers 
at $1.90 per 100 lb. ex-dock New York. Producers have 
not announced any further change in either ash or caustic 
soda prices and it is understood that a fair business is 
being placed for home consumption in both items. Stand- 
ard brands of caustic soda and soda ash have remained 
steady on spot and the market looked firmer at the close 
than it did at the opening. The call for small lots of 
bichromate of was sufficient to hold the market 
around 7ic. per lb. Imported prussiate of soda was slightly 
firmer during the week under tighter offerings and a better 
inquiry. Oxalic acid has maintained a firm tone on both 
foreign and domestic material and demand has kept price 
at 17c. per lb. and above all week. 


cases, 


ash 


soda 


OUTLOOK MORE FAVORABLE 


The 
able. 


outlook in general may be considered more favor 
A settlement of the German reparations question will 
bring about a far-reaching change in affairs. The position 
of the Allies would be materially strengthened financially 
and otherwise. It will mean an early revival of trade with 
Europe. International credits and exchanges would soon 
be stabilized. With the return of the second greatest trad- 
ing nation a new revival in world commerce would be seen 
everywhere. Additional markets for American goods, there 
fore, would be opened. 


GENERAL CHEMICALS 


Hydrochloric acid prices are fairly steady in the absence 
of any pronounced activity. Commercial acid in carboys 
is quoted at prices based on $1.65 per 100 lb. for the 20 deg. 
grade. Larger quantities could be obtained down to $1.50. 
Following continued shading in various directions, makers 
are now quoting lower prices on 66 deg. sulphuric acid. 
Prices based on tank carlots f.o.b. works are quoted at 
$18@$20 per ton. Business has been rather slow. Prices 
on oleum and 60 deg. acid have remained practically un 
changed. Lack of demand for ammonium sulphate pre 
vents possible firmness and prices, while quoted on the 
former basis, are subject to shading in all directions. 
Quotations of $2.75 per 100 lb. for export in double bags 
‘an undoubtedly be shaded to a decided extent and the 
bulk price at works, which has been quoted at $2.75, can 
now be had as low as $2.50 per 100 lb. White arsenic can be 
had as low as Tic. per lb., although there are a few holders 
in the market at 8c. per lb. Little interest has been noted 
in the bleach market during the week and prices have been 
easy in most directions. The resale market is around $2.50 
per 100 lb., with works delivery from second hands down to 
$2.25. Manufacturers are holding their quoted 
around $2.75 per 100 lb. f.o.b. works. Resale 
of potash is not in heavy supply at present and most dealers 
quote 11$@12c. per lb. for limited quantities. In 
quarters sales of odd lots have been made down to 11iec. 
per lb. 

Makers of caustic potash are quoting lower prices based 
on 12c. per lb. for the 88-92 per cent material and are 
unable to attract buyers in view of the state of the market. 
Resellers of American reshipped material are offering at 
4ic. per lb., but the condition of these goods is very doubt- 
ful. Importers are quoting German potash at 54@6c. per 
lb. An advance in shipment prices from abroad in prussiaté 
had a strengthening influence on spot quotations 
At the close the market was quoted firm at 11$@12h4c. 
lb. The market on 
and prices are rather soft. 
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Holders of this 


reasonable offer on 


carbonate are heard at 9c. per Ib. and 


lower grades are eager to accept any 
their material. Makers of salt cake are in a position to 
offer their goods below recent figures. Prices are now named 


at $30@$35 per ton for the bulk. Resellers and importers 
if acetate of soda are competing at prices around 44c. per lb. 
Makers are holding off and their prices are around 6c. 
Spot offerings of nitrite of soda are not to be found 
below 5%c. per lb. Stocks in resale hands are still heavy, 
although the market generally shows signs of strength. 
Improvement in demand for copper sulphate has taken place 
during the week and considerable business has been placed 
for agricultural requirements. Export inquiries have also 
increased and it looks as though France, Italy and South 
America are going to be fair buyers. In the case of Euro- 
pean countries their production is restricted on account of 
the scarcity of raw material and they are looking to America 
for supplies. The domestic copper market has remained 
quite firm for the past few weeks and this condition seems 
to have convinced consumers of the sulphate that the 
market has really reached bottom. Leading producers quote 
carlots at 54c. per lb. for the standard 99 per cent large 
crystals. The outlook for business in this chemical is con- 
sidered better than for some time past. Moderate quantities 
of standard brand caustic soda were on the market around 
$3.65@$3.70 per 100 Ib. ex-store N. Y. and $3.75 f.a.s. 
steamer. Carlot trading has remained rather quiet in the 
open market, although it is understood that producers have 
been able to place a fair business at the works. Contracts 
are quoted at 38@3hic. per lb., basis 60 per cent f.o.b. works. 
Resale lots of light soda ash in single bags were distinctly 
firm in the final trading and dealers stated that it is doubt- 
ful if spot material could be purchased under $2.05 per 
100 lb. Barrels sold higher at $2.30 per 100 lb. The feeling 
on spot goods was very steady even though a considerable 
amount of imported goods was noted to arrive. At the 
works producers quoted $1.624@$1.724 per 100 Ib., basis 
ik per cent, for single bags. 


per lb. 


COAL-TAR PRODUCTS 


\ revival of interest in some directions has been noted 
in the coal-tar products market. Some very sizable orders 
have been placed in the resale market during the week, 
but as a rule sellers have been forced to sacrifice on prices. 
After the long period of inactivity, however, any move- 
ment is a welcome sign to holders. Those with any accumu- 
lated stocks are so tired that they are willing to make any 
concessions that will start some active trading. It is only 
recently that consumers have been willing to exhibit any 
interest in taking on stocks. Few price changes have been 
noticed which can be taken as indicating anything radical. 
The crude market remained steady during the week with a 
fair trading in benzene and naphthalene. Intermediates in 
general are in better demand with no special changes. 

There were rumors of new strength in benzene without 
any confirmation. Competition among refiners has been 
quite keen for any business that has been around and offers 
have been made at prices below quotations where there 
was a possibility of developing actual business. Quotations 
on pure benzene are based on 27c. per gal. in tank cars 
and range up to 32c. in drums. Aniline oil ranges from 
21@26c. per lb. Beta naphthol sales in some large volume 
have been reported in the resale market during the week. 
The prices quoted have undergone no noticeable change as 
the transactions were more or less of a private nature. 
Offerings were generally around 33c. per lb. with sales 
recorded down to 32c. Makers are finding no business at 
their quoted prices of 40@45c. per lb. Factors of H acid 
say that the past week has witnessed a little better move- 
ment and views of prices of first hands are steady at $1.40 
per Ib., while in resale quarters the market was easier and 
shading possible at $1.20@$1.25 per lb. There was little 
change noted in the market on benzidine and trading was 
moderate with supplies rather steady. The base material 
ranges from 90@95c. per lb. and the sulphate from 80@85c. 
Inquiries for phenol were more frequent and actual trading 
was reported in some quarters on a larger scale. Govern- 
ment supplies are still available at 12c. per Ib., while in 
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other quarters nothing much under 10c. was thought 


possible. 
WAXES 

Prices on beeswax were unsettled, due to freer offerings 
and rather moderate buying interest. Pure white wax was 
offered at 45@47c. per lb. with the undertone easier. Crude 
Brazilian was nominally held at 21@23c. per lb. For 
the African grade of crude the market clesed around 154@ 
16ic. per lb. Recent heavy importations of carnauba war 
resulted in easing the spot situation and at the close offer- 
ings of the higher grades were noted at 60@62c. per lb. 
No. 2 North Country was available at 28@30c. per lb., while 
these figures could have been shaded on actual business. 
Spot offerings of Japan wax were reported at 18@183c. per 
lb., indicating that prices were a shade easier. Demand 
for spot material was quiet and with futures unsettled 
interest in forward business was also lacking. Despite the 
uplift in crude petroleum the market for paraffine wax was 
easier throughout the week. Refiners appeared more 
anxious for business and offerings for scale wax were noted 
here at prices ranging from 24@2c. for carlots, immedi- 
ate shipment. Refined paraffine also came out in large 
volume and at the close there were sellers of 125-127 deg. 
melting point at 44c. per lb., with the 130-132 deg. m.p. at 
5@5ic. The presence of some distressed material had a 
depressing influence on the market. 


The Chicago Market 
CHICAGO, May 6, 1921. 

An improvement in the general tone of the industrial 
chemical market was evident during the past week. Natu- 
rally this was noticeable only in certain sections of the mar- 
ket, but the fact that there is any business at all is consid- 
ered most encouraging. Price changes were few, and most 
factors seem to think that the majority of items have 
reached bottom. However, there are several items on the 
list that are far from the normal level and can be expected 
to go lower. One of the more important ones in this class 
is potassium permanganate, which has shown a steady de- 
cline during the past two months. This material is now offered 
at 38@40c. per lb. In contrast with the pre-war price of 
8@10c., it is only reasonable to expect further reductions. 


GENERAL CHEMICALS 


Soda ash is quiet, the prevailing quotations being 24 @2%c. 
per lb. in small quantities. Caustic soda, 76 per cent, is 
quite firm and is quoted at $4.10 per 100 lb. for the solid 
and $4.75 for the ground. Holders show no disposition to 
shade these figures and claim that they are doing a fair 
volume of business. White granular ammonium chloride 
is in better demand and 9c. per lb. for large casks was the 
best offer noted. Non-beverage alcohol, 190 proof, is quoted 
by distillers at $4.85 per gal. for single drums. The com- 
pletely denatured is lower and No. 6 is available from first 
hands at 33c. per gal. in 5-drum lots. The mild winter left 
large quantities of this material on the market and it is 
available from the holders at almost any price. 

Barium chloride is unchanged and is quoted at $75@$80 
per ton. Carbon tetrachloride is very firm and it is doubtful 
if supplies could be had at a figure lower than 11lic. per Ib. 
Carbon bisulphide has also shown a firm tendency and spot 
material is quoted at 8@8ic., according to quantity. For- 
maldehyde showed a further decline and first hands are ask- 
ing 15ic. per lb. for barrels. The demand has dropped off 
somewhat and there seems to be little moving at the present. 
Potassium carbonate, 80-85 per cent, is quoted nominally at 
llc., but with large business concessions could probably be 
secured. Second hands still have control of the caustic pot- 
market and 88-92 per cent material is available at 
8@8ic. per lb. Bichromate of potash is steady, the prevail- 
ing quotation being 144c. per lb. for single casks. Sodium 
bichromate is very firm and holders are asking 9@10c. per 
lb. for material of standard brands. Glycerine c.p. is firmer 
and is moving in a small way at 17c. per lb. for large or 
small drums. 

The list of acids is unchanged and manufacturers do not 
seem to contemplate price reductions, at least not in the near 
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future. There is a fair quantity of acetic acid, 28 per cent, 
moving to the photographic trade at 2{@3c. per lb. in bar- 
Hydrochloric acid is in limited request and is 
offered at 2@2ic. per lb. in carboys. There is a somewhat 
better demand for sulphuric acid, which is offered at $19@ 
$20 per ton in tank cars or 2@2hic. per lb. for carboys. 


rels. 


VEGETABLE OILS 


Quiet conditions still prevail in this branch of the trade 
and dealers express little hepe for better conditions for sev- 
eral months. Palm oil is quoted at 8@10c. per lb., according 
to the holder. Soya bean oil is extremely quiet and is offered 
at 74@8c. per lb. in small lots. Linseed oil is higher, dealers 
asking 65@67c. per gal. for the boiled with corresponding 
prices for the raw. 


NAVAL STORES 


The local market for naval stores has shown a consider- 
able improvement during the past two weeks. Turpentine 
was advanced sharply, most factors asking 74c. per gal. for 
a good grade material. Rosin is still available at $8 per 
280 Ib. for the WG grade, but dealers say that higher prices 
can be expected. 


COAL-TAR PRODUCTS 
There were no noteworthy features in the coal-tar market 
and business was of the same quiet nature that has been 
characteristic of this branch of the trade for several months. 
Prices were unchanged, benzene being offered at 28@31c. per 


gal. for the 90 per cent and 30@33c. for the pure. Toluene 
is available at 33c. for the refined grade. Naphthalene 


flakes are moving in a small way to the wholesale drug trade 
and are offered at 84@10c. per lb. 


The St. Louis Market 
St. Loulis, May 6, 1921. 

Inaugurating our St. Louis letter, we wish to point out 
that the market comments will be confined chiefly to those 
articles which are produced and consumed in St. Louis or 
which move in volume through this distributing center. 

Conditions during the past two weeks show some improve- 
ment and the general tone is optimistic. 


ALKALIS 


The caustic soda market is very unsettled due to the 
large consumers buying only for their immediate needs on 
the spot market and not anticipating their requirements or 
entering contracts. Prices are $3.85@$4.50 per 100 Ib. 
There is little activity in soda ash, with a few carload sales 
reported recently. Round lots are quoted at $2.95@$3 per 
100 lb., basis 58 per cent. Sal soda is moving in the routine 
way at $1.95@$2.50 per 100 lb. Bicarbonate of soda is very 
inactive. 


INDUSTRIAL CHEMICALS 


There has been no change in price of aqua ammonia, and 
a fair business is being done. The market for carbon 
hisulphide is very firm and buyers should have no hesitancy 
n ordering liberal quantities. Copperas is moving in a 
‘alr way and is quoted at 90c.@$1.00 per 100 lb. f.o.b. 
producer’s works. There has been a decline recently in 
ulphur of ic. per lb., but this has been counterbalanced 
by an equal advance in freight rates in the past two weeks. 
"herefore, sulphur continues to hold at 2c. per Ib. for the 
mmercial flour. 


DRUGS AND PHARMACEUTICALS 


Apparently the acetone market is firm at 123@13c., 
ith occasional second-hand lots being offered at a lower 
cure. There has been a marked improvement in bismuth 
eparations in the past two weeks, the increased demand 
ing probably due to the favorable prices at which they 
re quoted. The demand for bromides is fair, but buyers 
re ordering only for their immediate needs, hence the 
arket is weak. Cream of tartar is in greater demand 
an expected but acid tartaric is weak. Glycerine con- 
nues weak at 163c., with no great demand. Salicylates 
‘€ moving fairly well, and there should be no question 
out buying, as prices have probably reached their lowest. 


CHEMICAL AND METALLURGICAL ENGINEERING 


859 


A fair volume of business in sodium benzoute is reported 
and should show a decided increase very shortly with the 
approach of the preserving season, 
remain the same, with an increasing demand for the lead 
free, probably due to the revival of the rubber industry 
A good volume of business in zine stearate is being done and 


should continue in view of the summer demand. 


Prices on zine oxides 


VEGETABLE OILS 


Linseed oil reacted the past week to a 66c. maximum 
and is today quoted at 64c. warehouse and in cooperage 
or 61c. carload for direct shipment from crushers. 
oil is reacting from its low position and is now holding at 
94c.@10c. with a fair demand. Turpentine has slowly re 
acted and is now quoted at 634c. The recent cold weather 
has had its effect on the crops to the extent that the yield 
will be decreased at least 75 per cent in this territory, and 
as a consequenc there is no activity in insecticides except 
for paris green, for which there is a good demand on a 30c. 
basis. 


Castor 


PAINT MATERIALS 


The barytes market is very firm, with prime quality hold 
ing at $25.50@$26.50 f.o.b. mills. Apparently the unsettled 
condition in lithopone is disappearing due to the carload 
buyers again purchasing their usual quantities, and con- 
tinued activity is expected. Prices are 7@7hc. carload. 


ACIDS 


The demand for acids has been very good and in view of 
the import price now being on a higher basis than the 
domestic manufacturers’ prices there should be a material 
increase in sales. Phosphoric acid sirupy, with the approach 
of the soft-drink season, should show quite a bit of life and 
move in larger volume in the next few weeks. Sales of 
gallic, pyrogallic and tannic acid have shown a decided 
increase lately, with many large orders originating in 
England. 


The Iron and Steel Market 
PITTSBURGH, May 6, 1921. 

Conditions in the iron and steel trade this week are dis- 
tinctly disappointing, not because they have grown worse, 
but because they do not record the improvement that was 
expected from the occurrences of three weeks ago. Accord 
ing to the expectations there should be more business on 
mill books and a larger operation, but there is not. 

In the price equalization of three weeks ago, from a 
condition in which the independents had much lower prices 
than the Steel Corporation, the independents advanced their 
prices somewhat, while the Steel Corporation reduced its 
prices. As the independents were withdrawing their former 
prices, they allowed buyers to take advantage of the previ- 
ous quotations on such tonnages as they were able to 
specify. By this operation it was thought the independents 
had rolled up a considerable tonnage of actual business, 
such as would give them a larger operation. By the Steel 
Corporation’s reducing its prices and of course concurrently 
revising prices in contracts outstanding, it was the expec- 
tation that the corporation would receive 
against its contracts at a much heavier rate. 

The condition the past week, however, has been that the 
independents have been receiving very little new business 
and the Steel Corporation has been receiving specifications 
at what is, on the whole, a very low rate. 

The average operating rate of the independents, devel- 
oped from a symposium of estimates, appears to be only 
about 30 per cent of capacity, a rate no better than the 
poorest rate since Jan. 1 and probably somewhat under the 
maximum rate, which seems to have fallen about April 1. 
As to the Steel Corporation, its rate is generally believed to 
be several points below 40 per cent of capacity and at 
nearly if not quite the poorest rate of the year. In Janu- 
ary the Steel Corporation operated at about 90 per cent 
and the independents at about 30 per cent. 

Production of pig iron by the merchant furnaces is at a 
still lower rate, only between 15 and 20 per cent of capacity. 
That is to be explained chiefly by the fact that there are 
stocks of pig iron to be consumed. The great majority of 
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merchant furnaces are now out of blast, but roughly speak- 
ng before 
the 
piled iron in their own yards. 


furnaces went out they provided customers 
pig iron they would take on contract, and also 
Doubtless the rate of con- 


sumption of merchant pig iron is low, but in all probability 


it is considerably greater than the present rate of produc- 
tion 
STEEL PRICES HOLDING 

The new steel prices are holding, but the real test must 
come later. There is no incentive at present to cut prices, 
inquiry being so light. Quotations on leading products are: 
Billets, $37; slabs, $38; sheet bars and small billets, $39; 
rods, $48; bars, 2.10c.; shapes, 2.20c.; plates, 2.20c.; hoops 


wire, 3c.; wire nails, 
discount; blue annealed 


galvanized sheets, 5c.; tin 
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WAGES 


United States Steel Corporation has announced a gen- 
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reduction, effective Monday, May 
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the 
not been uniform, they average about the same 
as the rates to which the Steel Corporation is now going, 
from three to five months after the independents took their 
various 


6c as the hourly rate, with an 


The inde- 


from to 37ce. 


rates and of salaries. 


reducing wages early in December, there 
or uniformity. Some made one large 
others two or three smaller ones at intervals. 


important reductions by independents were at the 
middle of February, involving the leading independents in 


and 


Shenango valleys and the leading inde- 
Pittsburgh district. While the independent 


actions 
The Steel Corporation makes no change in working con- 
but states that the 12-hour day will probably be 
within 


a year. The basic 8-hour day remains 


renerally in force where it previously obtained, men 


being paid time and a half for hours in excess of eight. 
One is given to understand that the Steel Corporation’s 


reduction is in relation to the price reductions the 


year, 


he 


m 


fundamental conditions remain as they are 


5Oe. 
Py ice 


ra 


; 
( 


tober 


corporation made three weeks ago, so that no further modi- 
fication of the corporation’s prices is to be expected at this 


time However, the announcement does not seem to have 
any stimulating influence upon steel buyers, it being re- 
garded rather as a disturbing factor at the moment. 
PROSPECTS 
Obviously the consumption of steel is at a very low 


compared with the activity of the first nine months of 


so that 


there is no prospect of steel being required 
s at higher than the present rate as long as 
The common 
will be no material change until next 
reason of temperamental or other differences 
a definite improvement is variously set from 


there 


Pic IRON 


iron remains quotable at $22.50 valley, with only 
Oe’ asional 


transaction. Foundry iron is quotable at 


decline, while bessemer remains nominallv at 


prospects are complicated by the fact that 
reductions are expected at some indefinite time 

Possibly the development of anything like 
1 demand would produce competitive bidding 

COKE 

lle coke does not continue to decline as was 
some quarters. The furnace at Portsmouth, 
over a month ago bought coke at $3.50 has 
contract for thirty or sixty days more, 500 tons 


reported price of $3.40, but only the producer 


ontract seems willing to go below $3.50. 
‘ke remains quotable at $5 to $5.50. Prices are 


Acetic an 


Acetone 
Acid, 


Acetic, 


hydride 


acetic, 28 per cent 
56 per 


cent 


METALLURGICAL ENGINEERING 


General Chemicals 7 
CURRENT WHOLESALE PRICES IN NEW YORK MARKET 


lb 
lb 
100 lbs 
100 Ibs 


Acetic, glacial, 994 per cent, carboys, 


100 Ibs 
1} 


Borie, ery<tals t 
Borie, powder Ib 
« str Ib 
Hydroechlort 100 Ib 
Hydrotluoric, 52 per ent Ib 
Lactic, 44 t tecl Ib 
Lactic, 22 per cent tect Ib 
Molybiltie, ¢ ! Ib 
Muriatie, 20 deg (vee hydrochloric) 
Nitric, 40 deg Ib 
Nitric, 42 deg b 
Oxalte, « tal b 
Phosphor rth, 504 cent cattontl 
Pieri i 
P\ rogallic, resublin ed it 
Sulphuric, 60 deg tank emt tor 
Sulphuric, 60 dew, druns t« 
Sulphurie, 66 deg tut ent te 
Sulphuric, 66 deg clrutes i 
Sulphuric, 66 deg enube tor 
Sulphuric, furing, 20 per cent coleun) 
tank ears to 
Sulphurie, fuming, 20 per cent Coleuns) 
drunis 
sul rie, fuming, 20 per cent Coleum) 
enarboyvs te 
fannie, U.S. P b> 
annie (tech. ) i 
lartarie, erystal- lb 
lungstie, per Ib. of WO Ib 
Aleohol, bithyl gal 
Aleohol, Methyl Gsee methanol) 
Aleohol, denatured, 188 proof gal 
\leohol, denatured, 190 proof gil 
Alum, ammonia lanip i 
Alum, potash lump Ib 
Alum, chrome lump ib 
Aluminum sulphate, con mercial Ib 
Aluminum sulphate, tron free i 
Aqunamm nin, 26 deg., drunm (750 1b) Tb 
Armonia, anhydrous, evi (100-1501b.) 1 
Ammonium carbonate, powder Ib 
At onium chloride, granular (white 
snilnmoniae) (nominal) Ib 
Anmonium chloride, granular (gray sul- 
niimontae) UD 
Ammontum nitrate lb 
Anmmonium sulphate ou lb 
Atmvineetate ‘ 
Anlacetate tech gel 
Arsenie oxide, (white arsenite) wilere Hl 
Arsenic, sulphide, powdered (red arsenic) I 
Barium ebloride t 
Barium dioxide (peroxide) ! 
Bartana nitrate ul 
Bartum phate (preeip) Cblane fine) Tl 
Bleaching powder (see cule. ly] hed 
Blue vitriol (see copper sulphate 
Bornx (see sodium: born te) 
Brimstone (see sulphur, roll) 
Bromine ily 
Caletum neetate 100 
Caletum carbide ll 
Caleium ehloride, fused, lunup to 
Caletum ehloride, granulated il 
Calcium hypoethtorite (bleach gpowder) l00lb 
Caletum peroxide 1 
Caletum phosphate, bask Ib 
Canimphor Ib 
Carbon bireulphide ll 
Carbon tetenchloride, drun lb 
Carbonyl chloride (phosgene) ll 
Caustic potash(see potasstum hydroxide) 
Caustic soda (see sodium: ly droxtide) 
Chlorine, aus, liquid-ey liners C100 Tb). 1 
Chloroform ! 
Cobalt oxide ‘ l 
Copperas (see iron sulphate) 
Copper carbonate, green precipitate l 
Copper evar ile ‘ it 
Copper sulphate, erystal 
Cream of tartar (sce potassium: bitartrate 
Epsom salt (see miangepestum: sulphate) 
Ethyl Acetate Com. 85 r 
LEthv} Acetate pure (acetic ether 9B, t 
10 
Pormaldehwde, 40 per cent 
busel ol, ref 
Fusel oil, crude 
Glauber's It (see sodium: sulphate) 
GI re ( LU’. clrunes extra 
lodine, rea ublinied 
Iron oxid od 
Iron suly ite (copie ) too 
Lend etate, ! 
Lead ennate, | ‘ } 
Lead nite ite ' 
Lithargs } 
Lithium car bonnte | 
Mag lim =f bonnte, techie l 
lagnesium phate, U.S 1 100 
Magnesium phate, teelri 100 I 
Methanol, %5 gal 
Met 97 gal 
w | It, double lb 
Nickel salt, single lb 
Phosgene (see carbonyl chlorick 
Phosphorus, red Ib 
Phosphor How Ib 


$0 
2 


4 


9 


27 


2 
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Carlots Less Carlots 
$0. 40 $0. 45 
13 $0 13) 133 Phy, 
50 2.75 3.00 >.25 
00 4.25 4.50 5 50 
50 975 10.00 10 50 
13 14 14) 15 
15 15} 16 16 
46 - 47 
50 1.65 175 - 2.00 
13 13 14 14 
10 11 1h} 12 
04) 05} 06 07 
00 4 50 4 50 >» OO 
06} - 06} 37 07} 
073 074 07} 08: 
17 - 18 18 20 
17 - 17 18 19 
0 32 45 40 
1 90 2.15 
12 00 13 @0 
14.00 15 00 
00 20 00 . 
00 22 50 23.00 23 50 
00 24.00 
00 26 00 6 50 27 00 
00 35 00 40 00 
90 { 
0) 52 54 7 
35 39 
30 40 
475 > 25 
4 38 
40 4) 
04 04} 04 4, 
043 04) 04; 05 
13 135 14 14 
02} 02} 02; 03 
03 - 03} 3 14 
07 } 07; 8 08} 
4) 3? 33 45 
07 - 07 08 09 
06}- 06; 07 17 
08 08} 09 09 
08 US UY 0 
50 275 2 80 2 90 
4 00 425 
3. 00 3 25 
07) 08 08; 08 
12 12} 13 14 
00 65 00 70 00 75 | 
19 20 21 
10 10 10; | 
04 05 05 
40 4) 42 4 
90 2 00 
04 04; 05 
00 29 00 30 00 32 0 
ol Ol 02 02 
50 2.65 270 2 90 
- 25 1 50 
15 \¢ 
65 68 
07 - 07} 07 08 
10 - 10 1 12 
- 75 1 oO 
08 - 09 09 10 
38 40) 
3 OO 3 10 
23 24 25 27 
50 62 
053 05} 05} 
90 10 
14} 14 
" ¥ 3 25 35 
50 17 
17 
3.75 3 8 
10 
75 1.0 1.10 
11 
& 09 09 
15 
O& 09 09 
| 25 
V1 1 
75 3 00 
1.25 2.2 
75 7] 
78 8 
13 ) 
- 14 4 
45 - 4 47 - 0 
35 - ] 
1ij- 12 12 














May 11, 1921 


Potassium bitartrate (cream of tartar) lb 
Potassium bromide, granular........ lb 
Potassium carbonate, U.S. P... b 
P. tassium carbonate, crude.... b 
P.tassium chlorate, crystals . Ib 
Porassium Cysnide ; Ib 
Potassium hydroxide (caustic potash) Ib 
Potassium muriate ‘ ton 
Potassium iodide Ib 
Potassium nitrate , b 
Potassium permanganate én lb 
Potassium prussiate, red : Ib 
Pc tassium prussiate, yellow Ib 


Potassium sulphate (powdered) 
Rochelle salts (see sodium potas tartrate) 
Salammoniac (see ammonium chloride) 


Sal soda (see sodium carbonate) 

Salt cake ton 
Silver evanide 7 oz 
Silver nitrate oz 
OY OS Re ee 100 Ib 
“oda ash, dense 7 100 Ib 
Sodium acetate : Ib 
Sodium bicarbonate 100 Ib 
Sodium bichromate ‘ Ib 
Sodium bisulphate (nitre cake) tor 
Sodium bisulphite powdered, U.S.P Ib 
sodium borate (borax) lb 
Sodium carbonate (sal sods) 100 Ib 
Sodium chlorate. .. Ib 
Sodium cyanide Ib 
Sodium fluoride Ib 
Sodium hydroxide (caustic soda) 100 Ib 
Sodium hyposulphite lo 
Sodium nitrate 100 lb 
Sodium nitrite Ib 
Sodium peroxide, powdered Ib 
Sodium phosphate, dibasi Ib 
Sodium potassium tartrate (Rochelle salts) Ib 
Sodium prussiate, yellow ib 
Sodium siheate, solution (40 deg.) Ib 
Sodium silicate, solution (60 deg.) lb 
Sodium sulphate,crystals(Glauber's salt) 100 Ibs 
Sodium sulphide,f: sed,60-62 per cent(conc.) |b 
Sodium sulphite, erystals Ib 
Strontium nitrate, powdered lb 
Sulphur chl ride, red et 
NN a oo ie eevee waikeni oo eee tor 
Sulphur dioxide, liquid, eylinders extra ib 
Sulphur (sublimed), flour 100 Ib 
Sulphur, roll (brimstone) 100 Ib 
lin bichloride, 50 per cent Ib 
lin oxide. ... Ib 
Zi carbonate, precipitate ine Ib 
Zine chloride, gran = Ib 
Zine evanide bs gtah areca Ib 
Zine dust eee Ib 
Zine oxide, XX Ib 
Zi.¢ sulphate sees Ib 


per unl 
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Coal-Tar Products 


NOTE—The following prices are for original packages 


Ipha-naphthol, crude 


\ly 
\lpha-naphthoi, refined 
\lpha-naphthylamine 


\nine oil, drums extra 
\niline salts 
inthracene, 80°, in drums (100 Ib.) 


Renzaldehyde U.S.P. 


Benzidine, base....... 

Benzidine sulphate 

tenzoiwe acid, U.S.P 

senzoate of soda, US.P..... 

Benzene, pure, water-white, in drums (100 gal.) 


t 
nzene, 90%, in drums (100 gal.) 
Benzyl! chloride, 95-97 ;, refined 
nzyl chloride, tech 

ta-naphthol benzoate 

ta-naphthol, sublimed 
Beta-naphthol, tech 
Keta-naphthyla mine, sublimed 
Cresol, U.S. P., in drums (100 Ib.) 
(rtho-cresol, in drums (100 Ib.) 
Cresylic acid, 97-99%, straw color, in drums 
Cresylic acid, 35-97°;, dark, in drums 
Cresylic acid, 50%, first quality, drums 
Dichlorbenzene 
Diethvlaniline 
Dimethylaniline 
Dinitrobenzene 
Dinitroclorbenzene 
Dinitronaphthalene 
Dinitrophenol 
Dinitrotoluene 


Dip oil, 25°, tar acids, ear lots, in drums 
Diphenylamine 
H-acid 


leta-phenyvlenediamine 
\onochlorbe nzene 
\lonoethylaniline 
Naphthalene crushed 
Naphthalene, flake 
‘aphthalene, balls 

iphthionie acid, crude 
Nitrobenzene 
Nitro-naphthalene. 
Nitro-toluene , 
Ortho-amidophenol. . . 
(rtho-dichlor-benzene 
‘ Irtho-nitro-phenol 
Ortho-nitro-toluene 
irtho-toluidine 
Para-amidophenol, base 
ra-amidophenol, HC! 


in obls. (250 Ib.) 


Carlots 
$ 
35 40 
06 07 
08 09 
05 05) 
00 50.50 
09; 09 
32 33 
33 35 
2 2 
2.05 2.10 
2 40 2.45 
04 04} 
2 50 2.60 
07; 08 
5 00 5 25 
05 05 
06 06; 
2.00 2.10 
07} 07; 
20 22 
12 12 
3.65 3.75 
2.75 
05 06 
25 26 
04) 04: 
Il}- 1} 
1.25 - 1.35 
02}- 03 
150-175 
05 05} 
03; 04 
15 5 
07 07; 
)} 00 -22 00 
08 08 
18 19 
16 18 
11 1k 
45 49 
12 13 
08 09 
03; 033 


Less Carlots 
$0.30 -$0.35 
1 30 


7 
45 50 
08 09 
10 14 
30 32 
.06 - 08 
2 75 3.00 
10 123 
34 35 
36 38 
28 29 
1.75 1. 80 
30 00 -35.00 
1.30 - 1.35 
41 - 42 
2.15 - 2.40 
2.50 - 2.75 
05 —- .05} 
2.70 - 3 00 
08i- .08) 
5.50 - 6 50 
05} 06 
07 07; 
2.15 2.50 
08 08} 
23 30 
13 14 
3 80 4 00 
033 04 
2 85 
No! 07 
27 30 
05 05 
2 28 
12 12 
1 40 1 50 
03! 03} 
2.00 2 25 
06 06} 
04) 04} 
16 17 
07 08 
09 10 
2 25 3.10 
2 00 2 75 
40 42 
19 20 
11} 12 
50 60 
13! 14 
09} 10 
04 05 


large quantities 


10 $1.15 
25 1.3 
35 40 
21 26 
26 2? 
75 1 00 
00 1 50 
90 95 
80 85 
65 70 
65 70 
27 32 
25 28 
28 30 
20 25 
50 4.00 
70 5 
33 - 45 
00 2.25 
16 18 
25 27 
90 95 
85 90 
55 60 
07 08 
20 1.25 
45 55 
30 32 
20 30 
30 40 
35 40 
25 27 
40 45 
60 70 
30 1.50 
20 1.25 
12 14 
75 1 85 
08 08} 
O8 09} 
09) 10 
70 - 75 
12 - 15 
30 - 35 
16 18 
15 - 3 40 
15 20 
75 80 
17 20 
20 25 
60 1.75 
75 1.85 


Para-dichlorbenzene Ib 
Paranitroanilin« Ib 
Para-nitrotoluen¢ Ib 
Para-phenvlenediamine b 
Para-toluidin« Ib 
Phthalie anhydride Ib 
Phenol, U.S. P., drums (dest.), (240 Ib.) Ib 
Pyridine gal 
Resoreinol, technical b 
Resorcinol, pure 
Salicylic acid, tech., in bbls. «110 Ib) i) 
Salicylic acid, Ss. P b 
Salol } 
Solvent naphtha, w ater-white, in drums, 100¢ 
Solvent naphtha, crude, heavy, in drums, 100 ga 
Sulphanilie acid, erude t 
Tolidine bD 
Tol dine, mixed b 
Toluene, in tank eat gal 
roluene, in drums gal 
Xylidines, drums, 100 ga lb 

ylene, pure, in drums gal 
Xylene, pure, in tank cars ea 
Xylene, commercial, in drums, 100 gal gal 
Xylene, commercial, in tank cars gal 

, 
Waxes 
Prices based on original packages in large 

Beeswax, refined, dark I 
Beeswax, refined, light by 
Beeswax, white pure lt 
Carnauba, Flora ; : ; ! 
Carnauba, No. 2, North Country t 
Carnauba, No. 3, North Country | 
Japan ! 
Montan, crude I 
Paraffine waxes, crude match wax (white) 105-110 

m.p ! 
Paraffine waxes, crude, scale 124-126 my I 
Paraffine waxes, refined, 118-120 m1 It 
Paraffine waxes, refined, 125 m.p I 
Paraffine waxes, refined, 128-130 mp it 
Paraffine waxes, refined, 133-135 mp lb 
Paraffine waxes, refined, 135-137 m.p It 
Stearic acid, single pressed Ib 
Stearic acid, double pressed Ib 
stearic acid, triple pressed lb 

7 J 
Naval Stores 

All prices are f.o.b. New Yor unless 
cearload lots, ‘The oils in 50-gal. bl gross weight, 500 Ib 
Rosin B-D, bbl 280 Ib 
Rosin E-I 280 Ib 
Rosin K-N 280 Ib 
Rosin W. G.-W. W 280 Ib 
Wood rosin, bb! 280 Ib 
Spirits of turpentine ga 
Wood turpentine steam dist gal 
Wood turpentine, dest. di-t gal 
Pine tar pitch, bbl 200 Ib 
lar, kiln burned, bbl. (500 Ib.) bbl 
Retort tar, bbl 500 Ib 
Rosin oil, first run gal 
Rosin oil, second run ga 
Rosin oil, third rur gal 
Pine oil, steam dist., sp gr., 0.930-0.940 
Pine oil, pure, dest. dist 


Pine tar oil, ref., sp.gr. 1.025-1.035 
Pine tar oil, crude, sp.gr.1.025-1.035 tank « 
‘la 


Pine tar oil, double ref., 0.965-0.990 


sp.er ° 
Pine tar, ref., thin, sp.gr, 1.080-1.960 s 
lurpentine, crude, sp. gr., 0.900-0.970 
Hardwood oil, f.o.b. Mich, sp.gr., 0.960-0.990 
Pinewood creosote, ref 
’ 
Solvents 
73-76 deg., stee! bbls. (85 Ib.) 
70-72 deg., steel bbls. (85 Ib.) 
68-70 deg., steel bbls. (85 Ib.) 
V. M. and P. naphtha, steel bbls. (85 Ib.) 
Crude Rubber 
Para—tl priver fine Ib 
lpriver coarse Ik 
Upriver caucho bal Ib 
Plantation —First latex crepe Ib 
Kibbed smoked sheets Ib 
grown crepe, thin, clean lt 
Amber crepe No. | lb 


Oils 


VEGETABLE 


The following prices are f.o b. New York for carload lots 


Castor oil, No. 3, in bbls 
‘astor oil, AA, in bbls 
‘hina wood oil, in bbls. (f.0.b 
‘ocoanut oil, Ceylon grade, in bbls 


( 

( Pac 
( 

Cocoanut oil, Cochin grade, in bbls 
( 

{ 

( 


coast) 


‘orn oil, crude, in bbls. 
‘ottonseed oil, crude (f. 0. b 
‘ottonseed oil, summer yellow 
Cottonseed oil, winter yellow 
Linseed oil, raw, car lots (domestic) 
Linseed oil, raw, tank cars (domestic) 
Linseed oil, in 5-bbl lots (domest?e) 


mill) 


$0.23 


$0 


otherwise stated, and are 


N— ww 


based 


reNeN 





on 


40 


». 70 


$0.4! 








62 CHEMICAL 
}> $l 35 
b 4 
r 05 
f.o.b ) 
gal 86 
} gal 9? 
iy 7} 
lt 04; 
1 
' gal $0.42 
ri 45 
W I ‘ 48 
| P y a0 
Miscellaneous Materials 
Allf b. New York Unle (itherwise Statec 
| rvt gr ml, w Kings ¢ ( tt $24.0 
Ka iM r,t b. | gs ' 22 00 
| t “ 40 gs ( net t 
l oe ne de 0 
| ‘ ‘ r 10 ‘) 
| ] ) 
Bla x t net to 50 ) 
Cas lt 4 
( } 05 
( " re } O4 
( " dor hie lt 04 
Chalk, Eng ‘ P It 05 
( , bing ‘ lt 05 
Chalk, bng li 04 
( ‘ : i et Db. mines, Georgia net ton 8.00 
China iv (ka -_, hed, fob. Georgia t 12 00 
China av (ka x vdered, fob. Georgia ' 18 00 
(‘hina : (kaolin) ¢ et b. \ ginia pont nett & OO 
( hina ry (ka )g a,f b. \irg I t nett 15 00 
(hina " (ka my l nett 23 00 
China ‘ ' my re leres nett 30.00 
Feld; i t a North Caro- 

i 1 t gr aft & 00 
Feldspar, « fob. \ ‘ net t 7.50 
Feldspar, gt } \ ‘ net to 21 00 
Feld _ North ¢ net te 17 00 
be par, gt fob. N.Y. St net t 17 00 
he pa v 1, tu Baltimore et tor 27 00 
Fu t fob. \ ‘ net tor 16 00 
ku a« th, ¢ i b. I net t 15 00 
Fullers ea oi ‘ »s Fla tt 18 00 
Full eal iy ‘ pow dered et ton 24 00 
Ciray te, Ceylon lu f qua lt 07) 
(rar te, Cey n¢ I lt VO 
Graphite, high gra rphe us It 02} 
Pu e st e, my t lumy lt 04 
Pu e st e, a ‘ imp ib 05 
P ‘ ©, gt t 06 
Quartz ¢ i towe first to head, f b. Baltu ‘ net ton 
Quarta | l tower) I}f@2i f Balt ‘ et ton 
Quartz ( l tower) r rs ] ' net tos 
Quartz, | p, fob. North Care et tor >. 00 
Shag  « ge { I 57 
She ‘ t 60 
Shae .. OC. i b 46 
Shel I. N Ib 50 
Soap ‘ ton 12 00 
Scliurm ¢ ] ng to 14 00 
Pale, pap . fob. Ve t tor 11 00 
ale, ro ge les, I b. Ve nt ton 8 50 
ale, rubber g fob. Ve t ton 11 00 
Pale, powdered, 5 ern, f.0.1 " to 10 60 
I = ted t« 35 00 
Tale, California taleur pow grace te 18 Of 

Refractories 
Bauxite brick, 5¢ Al, f.o.b. Pittsburg} 1,000 
, : less tha ‘ 1,000 
Carboru f tory brick, 91 ssload 3 1000 
C} el . f.0.b. Eastern shipping points net t 
‘ — + 4 45 Cre) net t 

( e ce t, 40-45°:, CroOs, sack i ir lots, f 

I ert ping |} t net t 

Pi iy | ist ality, 9-in. shapes, f.o b. Pe 
1, and Kent y work 1,000 

bi y | 2nd a ul f.o.b. Pe 

" ‘ umd Ke kv works 1,000 
Nag t ’ traight nett 
Mag brick, 9 irches, weage ind Ke ett 
Mag t ps l split net to 

ica | y f b. Chicag t 1.000 
al 9 f Birming 1,000 
‘ abr 9 f.o.b. Mt. Union, | 1,000 
Ferro-Alloys 
All f.o.b. Works 
Ferro-tita 15-18 f b. Niagara Fal 
N.Y t $200.0 
Ferrocl me f < contained, 6-8 
arb arlots ) 
Ferro e, per Il { ( tained, 4-6 
art irlota i 
Ferromanganese, 76-80°, Mn, domesti gross t 85 00 
Ferromanganese, 76-80°> Mu, Engh! gross t 85 00 
Spiegeleisen, 18-22%. Mn... gross ton 32 00 
Ferromolybdenum, 50-60% Mo, per lb. of Mo tb 2 50 
Ferrosilicon, 10-15 gr t 50 00 
Ferrosilicon, 50 gross t 80 00 
Ferroalicon, 75 gross to 145 00 
Ferrot ingsten, 70-80 » per h. of contained W lb 45 
Ferrouranium, 35-50° of U, perlb.of U content Ib 6 00 
Ferrovanadium, 30-40° per Ib. of contained V lb 5 00 


AND 
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$! 0 
07 

)6 

06 
10; 

88 

94 

/ 

$0 43 
30.00 
?5 00 
00 

28 00 
053 

69 UU 
l¢ 

> 

5 

05 

07 
06 
05 

10 00 
I> 00 
22 00 
12 00 
40 00 
25 00 
5> 00 
14 00 
10 OO 
23 00 
21.00 
21.00 
30 00 
17.00 
25 00 
27 00 
08 
06} 
03 

50 
05) 
07 

10 00 
14 00 
17 00 
7 50 
15 00 
15 00 
20 00 
13 00 
18 00 
14 00 
40 00 
40 00 
160 
1250 060 
1100 00 
80-100 
45- 50 
55 

> 60 
45 50 
90 

105 
120 

45- 55 
45- 55 
45- 55 
$225.00 
16 

17 
90.00 
90 00 
35.00 
55 00 
85.00 
150.00 
50 
6.50 
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Ores and Semi-finished Products 


All f.o.b. New York, Unless Otherwise St 

Bauxite, §2¢% Al content gross tor 
Chrome ore, Calif ‘oncentrates, 50 

Cr unit 
( me ore 50 Cree, f.o.b. Atlantie sea- 

t _ unit 
Coke, foundry, f.o.b. ovens ! 
Coke, furnace, f.o.b. over net to 
(ok petroleu refinery, Atlantic seaboars net t 
Flu ar, lumy ».b. Hea heen, New Mexico et tor 
Fluo i tandard, domestic washed gravel 

Kentucky and Illinois mi et to 
Iimenite, 52° TiOe, per Ib ) 
Manganese ore, 50°) Mn. ¢.if. Atlantic aport unit 
Manganese ore, chemical (MnO) gross to 
Molybdenite, 85°, Mose, per Ib. of Mose, N. } Ib 
Monazite, per unit of ThOs, c.if., Atlantic seaport. unit 
Pyrites, Spanish, fines, c.i.f., Atlantic seaport unit 
Pyrites, Spanish, furnace size, cif. At tl ea- 

port es unit 
Pyrites, domestic, fines, f.0.b. mines, Ga uLit 
Rutile, 95°, TiO per Ib. ore lb 
Pung-ten, scheelite, 00° WQOs and over, per unit 

of WOs (nominal) unit 
Tungsten, Wolframite, 60% WO; and over, per 

unit of WOe, N.Y. C unit 
Uranium ore « irnotite) per Ib. of UsOrx Ib 
Uranium oxide, 96° per lb. contained U Og Ib. 
Vanadium pentoxide, 9% Ib. 
Vanadium ore, per lb. of V2O5 contained Ib. 
Zircon, washed, iron free Ib 


Non-Ferrous Metals 


New York Market 
(‘opper, electrolyti 
\luminum, 98 to 99 per cent 
Antimony, wholesale lots, Chinese and Japane « 





Noicke 





. ordinary (ingot) 
] lectro vt 
Monel metal, =p 
Monel me al ing 
Monel metal, shee bars 
; , 2-ton lots, S rai 
. New York, spot 
lead, FE. St. Louis, spot 
Zi ¢, 8pot, New York... 
Zine, spot, E. St. Louis 


and bloeks 


OTHER METALS 
“ilver (commercial) o 
Cadmiun lk 
Bismuth ©500 Ib. lot Ib 
( alt lt 
Magr im (f b. Philadelphia) lt 
Platinu o 
Iridiur o 
Palladium o 
Mercury 75 Ib 


FINISHED METAL PRODUCTS 


Copper sheets, hot rolled 
Copper bottoms 

Copper rods 

High brass wire 

High brass rods 

Low brass wire 

Low brass rods 

Brazed brass tubing 
Brazed bronze tubing 
ypper tubing 
Seamless high brass tubirg 


SCAMIESS ¢ 


OLD METALS—The following are the dealers 
pound 
New York 
One 
Current Year Ago 
( opper, heavy and crucible 8 50 9 00 18 50 
Copper, heavy and wire 8 00 8 25 16 50 
tf opper light and botton 7 0006 7 50 14 50 
Lead, heavy 3.25@ 3 50 7 25 
Lead, tea 2. 15@ 2 30 5 25 
Brass, hea 4 25@ 4 50 9 50 
Brass, light 3 00@ 3 25 8 00 
No. | vellow brass turning- 4 00@ 4 25 9 50 
Zine 2.00@ 2.50 5. ul 


Structural Material 


The following base prices per 100 Ib. aref or structural sh 


ated 


$8 00 — $10 00 
45— 50 
45 — 50 
4 50 5 00 
3 25 3 75 
15 00 16 00 
17.50 
20 00 22 50 
Ol; 01 
25 30 
60.00 65.00 
55 60 
30.00 
14 14 
14 14 
12 3 
15 
3.00 3.25 
3.00 3 25 
1.50 2 50 
2.25 2.50 
12.00 14 00 
1.50 
03 
Cents per Lb 
12.625 
28 0@28 5 
5§@5} 
41 00 
44 00 
0 35 
0 38 
0 40 
32.00 
4 85 
4.6504 75 
5 45 
4.95 
Zz $ 60 
) 1 00-1.10 
1.50@1 65 
4 00 


1.25 
z 72.00-75 00 
z 250 00a 300 00 
z 65 00@70 00 
45 00-46 00 


Warehouse Price 
Cents per Lb 
20 50-20 75 

28 00-28 25 


purchasing prices in cents p« 


( leveland Chi ag 
10 00 10 50 
9 50 9 50 
9 00 8 50 
4 00 4. 00 
3 00 3.00 
7.00 10. 00 
5.00 5.50 
5.50 6 00 
3.00 3 50 


apes 3in. by } in. ar 


arger, and plates } in. and heavier, from jobbers’ warehouses in the cities named 


New York 


Structural shapes $2 50 
Soft steel bars 2 50 
Soft steel bar shapes 2 50 
Soft steel band 2 85 
Plates, } to 1} in. thick 2.50 


Cleveland 


Chicag 


$3.23 $3.23 
3 00 3.13 
3.13 3.13 
3 83 3.78 
3.30 3.23 


*Add 10c¢ per 100 Ib. for trucking to Jersey City and I5e for delivery in New 


Y rk and Brookly 
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— AMBRIDGE—The Columb'a Steel AN 
be / Shafting Co Carne ik Pa ha compl 


Sh , gi ted 
“ae SE plans for the erection of it proposed new 
plant at Ambridge, to consist of a grouy f 
| on l-story buildings, estimated to co ) 1 
$3,000,000 h machinery Hopkinson «& 
ndusti 1a Schaeffer, “00 Leashes Make.. Cleveland, © 
ire architects 
Financial, Construction and Manufacturers’ News Tennessee 
CHATTANOOGA—The Signal Mountai 


a — =o. SE= = Cement Co., 1022 James Bldge., will oor 






































es ——_——————— _ . 
take bids for the erection of a new lo 
plant for the manufacture of cement, esti 
T ited to cost in excess of $200,001 \ | 
M4 machinery The company is operating a mat : . 
Construction and plant at Morgantown, and was recently in- Miller, 205 James Bldg... is engineet 
corporated with a capital of $4,000,000 : : 
Operation Walter \. Jones is president The DeVore Texas 
Co., 908 Nicholas Bldg., Toledo, ©., is archi BURNET—The Sulphus Oil Co, is pla 
tect and engineer for the new Shreveport ning for the development of ichthyol proy 


Arkansas plant erties in this section The company has ex 
FORT SMITH The Fording Refinery Maryland tensive deposits and it is said that so fa 


Co., recently organized with a capital of BALTIMORE—The is is known at the present time, tl ma 
SAL. tk 


, United States Indus- al is . 2 1 ir it} l 
$250,000, has acquired property at Van r . . : > : , : * : erla 1 no oun in inyv <¢ er place it 
Buren, Ark., comprising about 17 acres of trial Alcohol Co. is having plans prepared this country A refining plant is proposed 

, 5 . for the erection of a 1l-story addition to its fo he roductio oO onit chthvo 
land, as a site for the erection of a new oil cn nit t} Curt B ‘ , 180 r the pr uction of ammonium i } 
° , s ri Ss oO yt ‘ 7 
refinery with initial daily capacity of about Pier) n the ur by section, ov x late from the raw material 


ft The company has recently filed plans 


Ande bbl. A plant for the : xtr ction of —" for inother building at the plant to cost 


COMMERCE—tThe Trinity Paper Mill 


line will also be constructed E. FE. Blanch- about $18,000 Dallas, Tex . is completing plans for the 

ard is president, ind John H. Vaughn, sec- a cahdienes | m : erection cof its proposed new paper mill at 

retary) I poses ha ~ Fire, ke 22, « 1used by Commerce, to have in initial capacity of 

in explosion, destroyer t portion of the 50 tons The plant will specialize in the 

™ Alabama : : works of the Big Savage Fire Brick Co., manufacture of writing papers, tissue, blot 

; ANNISTON rhe Anniston Electric Steel with loss estimated at about $25,000 ting and other papers. George W. Lull i 

Co., recently ore — d, is pe eg oe MOUNT SAVAGE—The Mount Savage president. 

erection of a number of additions to the Fire Brick C ha awarded a contract for = a —_ _ - on 

, , . Stee ? ; i gabe ” — oa ‘ al THREE RIVERS Che Three River 

plant of the Anniston Steel Works, which it the erection of an addition to its plant to Glass Co., recently organized, is perfecting 


has acquired for the manufacture of elec-  Gojlin Gerlach. Frostburg. Md \ owe 
tric steel products. The company will make  pjant will also be consti urted P 
a specialty of electric steel castings, gray 


plans for the erection of its proposed new 
local plant for the manufacture of flint 


. a glass bottles. The initial plant unit will 
iron and other castings G. 4 Illingworth s e 
is vice-president and general manager. Minnesota meee — tations aye e - oy be 
—— > . on “ ene o oc’ mine i ie i i 
BIRMINGHAM—The Johnson-Thompson MINNEAPOLIS—The Minnesota Mfg. . * , ms at a 
; ‘ . 39 ' e : >. upplemented by other plant buildings a ! 
Foundry Co., North 26th St., is planning for Co.,, 722 North 38d St., manufacturer of early date John Finkbeiner is managet 
the erection of an addition to cost about senadkamen My ng ind other chemical : 
22 000 products, is having plans prepared for the Tiroinis 
$ Cc lif ° erection of a 2-story ind basement plant, Virginia 
alltornia 16 x 132 ft., on Eighth St., near Third St ROCKY MOUNT—The Vicama Mica Co 
LOS ANGELES—The Co-Operative Glass Perry Crosier, 915 New York Life Bldg., is Ine Hagerstown, Md., recently incorpo 
Co., Bank of Italy Bldg., has filed plans for irchitect ited, is planning for the operation of mica 
the erection of a new plant at 751 South — : properties in this section, as well as it 
Daly St., to comprise mold shop, 40 x 75 Missouri North Carolina The company will also 
ft.. and main glass manufacturing works, ST. LOUIS—The Herman Oak Leather produce feldspar and kindred products 
90 x 180 ft The Pozzo Construction Co., (‘o., 4030 North Main St., is taking bids Considerable equipment will be acquired for 
421 Macy St., has the building contract. for the erection of a 2-story and basement operations John W ind J R Feldmar 
DOW NEY—The West Coast Asbestos Co plant addition, 25 x 70 ft., to cost about 3 Hamilton Row, Hagerstown, head the 
is planning for the erection of a number of $22,000. L. C. Herman is head company 
new buildings at its local plant Equipment KANSAS CITY The Standard Steel RICHMON D—The Pioneer Products Co 
will be installed to double the present ca- Works, 1722 Tracy St., will break ground at recently incorporated with a capital of $1 
pacity once for the erection of a new 2-story ad- 000,000, will operate i local plant for the 
dition 25 x 115 ft... at North Kansas City, manufacture of rubber products H Cc 
Delaware to cost in excess of $55,000 Contract for Wilder Malone, N. Y., is president ind W 


WILMINGTON The Atlas Powder Co., erection recently was awarded to Fred (. Faulkner, Richmond, secretary 
du Pont Bldg., is planning for the erection Crites, 2136 Belleview Ave 








= i new plant for the manufacture of car- West Virginia 
on products, to be operated by its sub- y — —e — 7 
aie cen ae hae eon ee New Jersey _HUNTINGTON—The Lambie Chemical 
new plant will have an initial output of CAMDEN—The Camden Coke Co. is ar- Co. is arranging for increased production 
6,000 tons, and will include refining works ranging for the installation of a new bat- it its local plant, advancing to about 50 
and other departments tery of coke ovens. The company is a sub- per cent of normal output The compat 
: sidiary of the Public Service Corporation, has recently been engaging at about one 
Georgia Newark, N. J., which has secured permis- half of this capacity The working force 
sion from the Board of Public Utility Com- Will. be increased by about 40 men, and pat 
MACON The Buckeye Cotton Oil Co. is missioners to issue notes for $1,496,000 to ticular attention given to color productior 
reported to be planning for the rebuilding defray the cost of the work It is planned to develop the plant to its 
of its local plant, recently destroyed by fire NEW ARK—The Celluloid Co 90 Ferry maximum in this latter line early in the 
ee Seen at about $135,000, im- ge jg having plans drawn for the erec- fall R. D L. con = presicent 
& machinery. tion of an addition to its plant. Alterations SCOTT DEPOT—The Di Bella Glass C« 
ATLANTA—The Diamond Holdfast Rub- and improvements will also be made in recently organized, will operate a local 
ber Co., 33 Auburn Ave., has acquired prop- existing buildings at the plant plant for the manufacture of glass prod 
erty totaling about 11 acres, as a site for NEW BRUNSWICK—Johnson & John- “Cts: The company is headed by H. Hi 
the erection of a new plant for the manu- . niiliiteiniediaie aa od a : ; Pine and E. A. Taylor, Scott Depot inal 
Rentemn att Gulia products, including rubber son, manufac ture rs of che micals, drugs, ete., G. T. Pine. Charleston, W. Va 
ment oak odtaninn Gober ~ will dispose of a portion of their local plant, ’ : 
=" = adhesive rubber compounds. consisting of a 2-, 3- and 5-story building lic 3} 
The works will comprise a group of build- totaling about 122.215 sqft. in area Wisconsin 
ings, wit ai 2-sto s “e - oe , : ’ ‘KER 4 
h main 2-story structure NEWARK—The American Pipe & Bend- MILW AL KEE Phe ; Western Vetal 
I di ing Co. has taken bids for the erectio of Specialty “0.,. 1919 St Paul Ave., | eae 
ndliana : sOn eting plans for the erection of an addition 
DUNKIRK—The Ind Glass Co. has 3, "°W !-story plant on Coit Street, 60 x 120 {hits plant to cost about $40,000 
vmeanl - — \ aes ne — rraSS CU. _— ft., to cost about $20,000 Strombach & yi 2 , hess ssi is 
awarded a contract to the Austin Co., Euc- Mertens, 1091 Clinton Ave., are architects BLACK CREEK—The Outagamie Lime 
lid 7 , Cleveland, O., for the erection of a stone Co., 75 30th St., Milwaukee, has plar 
new l-story manufacturing plant, 60 x 100 T under way for the construction of new 
f New York limestone working plant in the vicinit of 
JEFFERSONVILLE—Colgate & Co., 105 BROOKLYN The Burley Welding Black Creek, estimated to cost about $200 
Hudson St., Jersey City, N. J., manufac- Works, 22-24 Kosciusko St., is taking bids 000, with machinery F. A. Mass is head 
turer of soaps and kindred products, has for the erection of a new 3-story plant, 40 x 
quired the Indiana Reformatory property ea to cost about $50,000. Edward M 
it Jeffersonville, from the state, for the es- Adelsohn, 1778 Pitkin Ave., Brooklyn, is 4 
tablishment of a new branch plant The architect New Companies 
ompany will take possession of the prop- « 
rty within a few months and will reumeiiad Oklahoma THE CoroGO TANNING Co., Lynn, Ma 
the different structures and install neces- SAND SPRINGS—The Oklahoma Tan has been incorporated wit! 1 capital of 
iry machinery. The works will speciaiize ning & Mfg. Co., Tulsa, has acquired prop- $50,000 to manufacture leather products 
n the manufacture of soap products, wash- erty at Sand Springs, totaling about 5 The incorporators are Saul L. Cohen and 
ng powders and cleansing compounds. It acres, for the erection of a new leather tan- William J. Rose, Boston 
1.000 oon nee to give employment to about nery. The initial works will cost about THE PAEPECKE PApPrER MILLS Co., 111 
peratives for initial operatives. $45,000. Uley Holderman is president. Washington St., Chicago, IIL, has been in- 
es ; * corporated with a capital of $59,000 to 
Louisiana Pennsylvania Mil at ap ll paper goods The incorpor- 
SHREVEPORT—The United States Win- ERIE—The Keystone Rubber Co., 11th ators are Walter P. Paepcke, R. L. McClel- 
low Glass Co., Morgantown, W. Va., is per- St., is reported to be planning for the re- land and E. A. Lang 
fecting plans for the erection of its pro- building of its plant, destroyed by fire, THE CLEANING COMPOUNDS MFG. Co., New 
posed new plant at Shreveport, to consist of April 28, with loss estimated at about York, has been incorporated with a cap'tal 
number of 1- and 2-story buildings, esti- $500,000, including machinery. The fire of $25,000 to manufacture chemical com- 


nated to cost in excess of $2,000,000 with was caused by an explosion of chemicals. pounds and kindred products The incor- 











864 CHEMICAL AND METALLURGICAL ENGINEERING 


'. White and T. N. Ripsom, 366 Madison 


MINERALS REDUCTION CORP or 
cA, Berwick, Me., has been incorpor- 
ited witl , ¢ pit il of $10,000,000 to oper- 
te reduction work for the manufacture of 
ineral ind metal products Thoma I 
Hi ! I lent Ralph W Go is 
rue M . ( F CANADA, INc., St. Regis 
ball N. J } been incorporated with a 
ipital of $150,000 to manufacture mica 
product rhe incorporators ure Oo H. 
mith, ¢. J. Toohey and R. A. Reid The 
mpar represented by H. A. Ross, 
lontreal 
win EMPII LABORATORIES, INC., West 
New York, N. J has been incorporated 
t} " ipital of $200,000, to manufacturé 
hemical ind chemical byproducts. The 
nceorporator re jacob J storz, Fred- 
ick K. Lane and M. F. Curry, 595 Jeffer 
n St 
rh ENO Rusper Corp., Los Angeles, 
aie been incorporated with a capital of 
0 to manufacture rubber goods The 
I rporato re Roy R. Musser, George 
W. Eno and William M. Mors« William 
Morse Jt California Bldg., represents the 
mip T 
THE CENTRAL ILLINOIS PETROLEUM Co., 
f Li’ wa Mattoon, Ill has been incor 
porated with a capital of $200,000 to manu 
f ture petroleum product The incorpora- 
tor ‘ Daniel S. Campbell, Thomas M 
tunbur nd William lL). Jone 
rit Ie . Al MATERIALS Co., New 
\ k, } been incorporated with a capital 
f SLOO.000 te manufacture dyes, chemicals 
ina filiated product The ncorporators 
a 2 i Ll. oH. Wallace ind | T. Com 
I. H. Delehanty, 115 B'way., repre 
nts tl compat 
ly NA \ REFRACTORI CORI New 
} k, Da been incorporated with a capital 
f $20,000 to manufacture refractory prod 
et The incorporator ire J. M. Devlir 
\. M. Klupt and W. Bruchhauser Duncan 
& Campbell 1S9 Montague St Brooklyn 
} } ent tl mpar 
I \ \ DIE-CA ra (o., IN« W or- 
t M } Deor ncorporated with a 
pital a 000 to manufacture die- 
ting nd other metal product The in- 
porat e Arthu VM. Brewster Allan 
Robinsor ! Mai In | MacNeil 
| hton A I ! NI 
sar K ("RA ort in L.o Angel 
il ! been incorporated with a capital 
f $50 to manufacture petroleum prod- 
t rt ncorp itor ire John J. Craig 
\nae ) \\ Reagan Long 
! Cal ind Everett H. King, Ingk 
yood, ¢ l 
rue Woopsipe CoLtor Corp., New York, 
has been incorporated with a capital of 
$50,000 to manufacture chemicals, colors, 
ive ind Kindred product The incorpor 
tor re ©. 3S. L.. Tuynman, W. D. P. Evans 


ind B. L. Blauvelt, 99 Nassau St 


rue JuMpBo TILE WorK Inc., Goldsmith 
Iria ! been incorporated with a capital 
F 300,000 to manufacture clay tile, brick 
nd ther burned lay product The ir 
porator e } A. Tet W \. Park 
nd J. N. R ll, G ismit} 
| RAY VooD Porc! AIN & (;LASS 
( Ravensw d, W. V., has been ir rpor 
ted wit) pital of $500 ) to manu 
t l porcelair ind other ceramik 
product hie incorporator ure J MH 
Camp and J. W. Hall, Ravenswood 
rik ADAM OIL & COMPOUND Co., 549 
WW t Washinetor St., Chicago, IIL, ha 
beet ir ry teal with i capital f §$ 
t ! nuf tu compound eh l 
‘ I ir porat ire Hart R 
Adar I | I Monsot ind Mont ¢ 
Adan 
rie BEAVER | r M Co., New York 
} beer t | ted witl capital of 
¢ t meat ture ibb produet 
I t | t F. I Minnige i ( 
M ‘ ! ! \\ I’ Kowt! Chu } 
I E MARYLAND INDUSTRIAL AI mm 
t e, Md., has been incorporated wit! 
ij l { » ALi to may factur ir 
lust leohol | luct ind ot r kindred 
pecialt The incorporators are HMdward 
H Han nd R Bennett Darnall ind 
H I Kat Fidelity Bldg 
THE WESTERN SEABOARD OIL Co., Lo 
Angel Cal, has been incorporated with 
pital of $300,000 to manufacture petrol 
m | ducts The incorporators are J. W 
Lonr W. S. McKee and W. C. Bramham, 
I Angeles 
I AREX Prop s Corp., New York has 
1 mn incorporated with a capital of $7,750 
anufacture chemical product Ihe 


company is represented by Arthur W. Brit- 
ton, 65 Cedar St., New York. 

THE STARR CHEMICAL LABORATORIES, 16 
Lewis St., Newark, N. J., has filed notice of 
organization to manufacture chemicals and 
chemical byproducts Jacob Starr, 347 
South llth St., heads the company 


Hutt & HULL, INc., Tampa, Fla., has 
been incorporated with a capital of $50,000 
to manufacture burned clay products. A. 
G. Runyon is president; Randell Bell, secre- 
tary-treasurer, both of Pensacola, Fla. 

THE CARPENTIER CHEMICALS, INC., 175 
West Jackson Blvd., Chicago, Ill., has been 
incorporated with a capital of $10,000 to 
manufacture chemicals and chemical by- 
produc ts The incorporators are q). » 
Carpentier, Edward J. Hess and M. G. 
Eckersberg 

THE FEDERAL CHEMICAL Co., Nitro, 
W. Va., has been incorporated with a cap- 
ital of $250,000 to manufacture chemicals 
ind chemical byproducts The incorporat- 
ors are John V. Ray, C. P. Miller and W. D. 
Payne, all of Charleston, W. Va 

THE NATIONAL Zinc Corp., New York, 
ha been incorporated with a capital of 
300,000 to manufacture zinc and other 
metal products, Morris Stein, 945 Aldus 

is the principal incorporator. 

THE Kero CHEMICAL CorP., Bay Shore, 
Il. 1. has been incorporated with a cap- 
ital of $300,000 to manufacture chemicals 
ind chemical byproducts The incorporat- 


ol ire C. Young, C. V. Reeve and H. W. 
Barto F. J. Knorr, Albany, N. Y repre- 
sents the company 

Tue L. V. S. Soap Co., Gloucester, N. J., 
ha been incorporated with a capital of 
$125,000 to manufacture soap and kindred 


products The incorporators are (George 


Link, William J Van Meter, Gloucester 


ind Spencer Simpson, Camden. 
Ti CHAMPLAIN VALLEY OIL Co., Platts 
burg, N. Y., has been incorporated with a 


capital of $50,000 to manufacture oils. The 
incorporators are O. L. Trembly, G. P. and 
R. A. Sharron, and B. F. Feinberg, Platts- 
burg 

THe Renrro-Justus PAINT Co., Brown- 
wood, Tex., has been incorporated with a 
capital of $10,000 to manufacture 


paints, 
oils, et The incorporators are J. F. Ren- 
fro, C. B. Justu ind O. J. Melnnis 
Tue HANOVER Brick Mrc. Co., Morris- 
town, N. J., has been incorporated with a 
capital of $100,000 to manufacture bricks, 
with plant at Whippany, near Morristown 
Ihe incorporators are Richard W and 
Jesse L. MekKEwan, and Charles W. Ennis, 
Elm St 
THE CALIFORNIA PAINT & SHELLAC Co., 
La Angeles, Cal., has been incorpor ated 


with a capital of $20,000 to manufacture 
paint, shellac and kindred products The 
incorporators are C. M. Berry, J. H. Weaver 
ind G. S. Hinson The company is repre- 
ented by Alfred Barstow, 600 Kerckhoff 
Bldg 
THE Bovine Mrc. Co., 111 East State St., 
Trenton, N. J., has been incorporated with 
ipital of $100,000 to manufacture tiles 
na ther ceramik products The incorpor- 
tor ire Christian O. Osterberg, Paul C 
Boving and Charles J. Falcey, Trenton. 
THE QUINLEY MAGNESIA Co., Cortland, O., 
with an authorized capital of $106,000 of 
S per cent cumulative preferred stock and 
#00 shares of no par value common stock, 


has been incorporated, with J. C. Quinley, 
I \. Kirtland and others as incorporators, 
The company will erect a plant on the Eri 
RR it Cortland for the manufacture of 

best ind magnesium products An ini- 
tial daily output of 4,000 Ib. of magnesium 

rbonate expected by July 1 from the 


first unit The product manufactured will 
be largely for drug and rubber trades and 
comotive lighting, pipe covering, et 
THE MARVELLUM Co., 


Holyoke, Mass., has 


Deer incorporated under the laws of 
Massachusetts with a capital of $165,000 
nd has leased manufacturing space in the 


Holyoke Valve and Hydrant Bldg It will 
tart manufacturing a line of specialty 

er papers according to a new coloring 
' The officers are George Senseney, 
I «“. Haywood and Russell Bracewell 


The B. & M. Oil Co., Los Angeles, Cal 
has been incorporated with a capital of 
$500,0 00 to manufacture petroleum prod- 
its The incorporators are J. M. Brown, 
Long Beach, Cal.; F. N. Crippen, Pasadena, 
Cal ind S. E. Meserve, 417 Union Oil 
Luilding, Los Angeles, 

The Carbonite Mfg. Co., 324 Stephen 
Street, Belleville, N. J., has filed notice of 
organization to manufacture carbon spec- 
inities William H. Moulton heads the 
company 
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Capital Increases, Ete. 


THE EASTMAN SALT Propucts Co., Sagi- 
naw, Mich., has filed notice of change of 
name to the Saginaw Salt Products Co. 

THE MOoONONGAH GLASS Co., Fairmont, 

’ Va., is arranging for an increase in 
capital from $1,000,000 to $2,500,000. R. T 
Cunningham is secretary. 

THE HARNER OIL & REFINING Co., St 
Paul, Minn., a Delaware corporation, has 
filed notice of change of name to the Har- 
ner Oil Refining & Mining Co., at the same 
time increasing its capital from $2,000,000 
to $10,000,000 

THE UNITED ALLOY STEEL Corp., 165 
B’way., New York, has filed notice of 
change in capital to an active amount of 
$9,525,000, and preferred stock to the value 
of $3,300,000. The company recently took 
over the United Furnace Co., and the Ber- 
ger Mfg. Co., Canton, O 

THE INDEPENDENT O1L Co., Decatur, IIL, 
has filed notice of increase in capital to 
$50,000. 





Coming Meetings 
and Events 


AMERICAN CHEMICAL SOCIETY, THE So- 
CIETY OF CHEMICAL INDUSTRY and _ the 
American Section of the latter society will 
hold a joint meeting in New York, Sept 
6 to 10. 

AMERICAN ELECTROCHEMICAL Society will 
hold its fall meeting in Lake Placid, N. Y 
Sept. 29 and 30, and Oct. 1. 

AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS will hold its spring meeting June 
20 to 24 at Detroit. Industrial excursions 
will be made to Ann Arbor, Saginaw, Mid- 
land and Bay City. 

AMERICAN IRON AND STEEL INSTITUTE will 
hold its nineteenth general meeting in the 
Hotel Commodore, New York, on Friday, 
May 27. There will be three sessions: A 
forenoon session beginning at 10 o'clock 
daylight saving time (9 a.m. eastern time) ; 
an afternoon session at 2; and a banquet 


in the evening at 7 

AMERICAN LEATHER CHEMISTS ASSOCIA- 
TION will hold its eighteenth annual meeting 
at the Hotel Ambassador, Atlantic City, 
June 9, 10 and 11. 

AMERICAN MINING CONGRESS AND Na- 
TIONAL EXPOSITION OF MINES AND MINING 
EQUIPMENT will hold its twenty-fourth an- 
nual convention in the Coliseum, Chicago, 
Oct. 17 to 22. 

AMERICAN OIL CHEMISTS’ Society (for- 
merly the Society of Cotton Products 
Analysts) will hold its twelfth annual 
meeting in Chicago May 16 to 17. Head- 
quarters will be at the Congress Hotel. 

AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS will hold its spring meeting at the 
Congress Hotel, Chicago, May 23 to 26. 

AMERICAN SOCIETY FOR STEEL TREATING 
will hold its third annual convention and 
exhibition Sept. 19 to 24 at Indianapolis. 

AMERICAN SOcIETY FOR TESTING MATE- 
RIALS will hold its 1921 annual meeting in 
the New Monterey Hotel, Asbury Park, 
N. J., during the week of June 20. 

THE NATIONAL EXPOSITION OF CHEMICAL 
INDUSTRIES (SEVENTH) will be held during 
the week of Sept. 12, in the Eighth Coast 
Artillery Armory, New York City. 

NATIONAL FERTILIZER ASSOCIATION will 
hold its twenty-eighth annual convention at 
the Greenbrier Hotel, White Sulphur 
Springs, W. Va., the week beginning June 
°0) 

New JERSEY CHEMICAL Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 

SocIieTY OF CHEMICAL INDUSTRY (BRIT 
ISH) at the invitation of the Montreal sec- 
tion will hold its annual meeting in Mon- 
treal and other Canadian cities during the 
week of Aug. 29, 1921. Details will be 
printed in this magaine from time to time 

STAMFORD CHEMICAL Soctrety, Stamford 
Conn., holds a meeting in the lecture roon 
of the local high school on the fourth Mon 
day of each month; except June, July 
August and September. 


The following chemical societies will meet 
at tumford Hall, Chemists’ Club, New 
York City, as follows: May 13, 
de Chimie Industrielle, joint megting wit! 
American Chemical Society, Society of 
Chemical Industry and American Elec 
trochemical Society; May 20, Society of 
Chemical Industry; June 10, Americar 
Chemical Society. 


Sociét« 

































